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Design Engineering In this issue 


43 Fluid power solves unique aircraft design problem .... F. N. Newell 


An hydraulic system was chosen as the most suitable to operate the world’s first 
swing-tail design for commercial air freighters. 


Check valves for the simplest control system J. J. Pippenger 


Here’s a simple guide to selecting the correct type of valve for one of the 
many thousands of fluid power applications. 


Air power makes smaller firms competitive 


Canadian firms can match their “high production” competitors by using a 
versatile central air control system. 


This month’s cover Hydraulics helps locate enemy subs B. French 


The simple air cylinder is How a Canadian company designed and built a system for raising and lowering 
probably one of the most sonar detection gear in R.C.N. warships. 

versatile tools the design 
engineer has at his call. re ae : =e? 
cn Vitkes ARP cans FPS: doing a big job for fluid power 

cover photographer, used a [he aims and ambitions of the Fluid Power Society are helping to further 
multiple exposure technique the development of an industry with great potential. 

to record the peregrinations 
of one installation and came ue . ; : . 
up with this picture. For Cylinders solve production headaches D. Guy and A. D. Kaill 
more details refer to the ar- When properly coupled to the right mechanical linkage, the air cylinder can 
ticle on page 60. solve almost any motion mechanization problem. 


Design Show points up new trends T. Stevenson 


Some important new trends, both in product design and technical marketing 
were evidenced at this year’s Design Engineering Show. 


Hole punching requires proper design F, Strasser 


The design engineer must know the peculiarities of metal stamping production 
to ensure increased profits. 


Do you know your hydraulic fluids? H. Yarnell 


This is the first in a series to summarize the most important design and operat- 
ing features of hydraulic fluids. 


Bricklayer designs a concrete saw 


A Vancouver man’s hydraulic-powered saw problem should provide the con- 
struction industry with the solution to a long-standing problem. 
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Fred Newell’s youthful interest in motor- 
cycles has developed into active partici- 
pation, today, in the design of modern 
aircraft from marine models to helicop- 
ters. He’s been in the industry since 
1937, and as present chief of Canadair 
Limited’s mechanical design section is 
well qualified to write about the swing- 
tail operation of the company’s newest 
offspring. 

Fred, who was born in Christchurch, 
England, came to Canada about seven 
years ago “fully equipped with wife and 
four children.” He was promoted to his 
present position last year after having 
been group leader in charge of controls 
for three years. 


Bruce French is a name that will make its 
mark in the history of the Fluid Power 
Society in Canada. He was recently 
elected president of the Toronto Chap- 
ter, the first branch to be set up outside 
the U. S. A. After graduating in me- 
chanical engineering at the University of 
Toronto he got his first job with Ford 
Motor Company in plant engineering. He 
had experience as a designer of test 
equipment and machine tools, including 
hydraulic presses, before joining Vickers- 
Sperry of Canada Ltd. as an application 
engineer. Eighteen months ago he was 
appointed district sales manager. 

Bruce has three children and this is 
perhaps the reason he claims to spend 
most of his spare time as a handyman 
around the home. In this issue he writes 
about the Navy’s sonar gear. 


John Pippenger, who authored the article 
on check valves, has an unusual hobby 
related to the publishing trade. In his 
basement he keeps an old letter press 
and a collection of wooden and metal 
type faces which date back to the Civil 
War. Most of the fonts are still in such 
good condition that he enjoys printing 
Civil War posters. His other weakness is 
for hi-fi stereo music. Both his own car 
and his wife’s are fitted with speakers 
linked to a tape recorder. 

John has a strong background in hy- 
draulics which began with Ford Motor 
Company and continued with Hydraulic 
High-speed Valve Products in Manches- 
ter, Michigan. As a partner in this com- 
pany he was involved in a merger which 
put his present employer Double A 
Products into the hydraulics business. 
Today he is vice-president. He is a di- 
rector of the Fluid Power Society. 


Barrett Rogers tells us he gave up the 
hectic life of a free lance management 
consultant in 1953 to organize the Na- 
tional Fluid Power Association, thinking 
it would allow him to take life a little 


Yarnell 


Newell 


French 


Rogers 


Pippenger 


easier. But now he says he’s never been 
busier. 

Barrett joined the United States army 
in 1917, just after graduation from Uni- 
versity of Illinois and commanded a bat- 
tery in France and Germany. He’s been 
in and out of the service ever since and 
retired after World War II as a colonel. 
He is now executive vice-president of the 
Fluid Power Society and authored the 
article, in this issue, on the society’s 
aims and achievements. 


Harold Yarnell tells us he has four 
bosses a wife, daughter and two grand 
daughters. But apparently he is allowed 
the time off to lead an active life in the 
Boy Scouts, the Congregational Church 
and the Fluid Power Society where he 
helped found the Toledo, Ohio chapter 
and is its first president. No novice at 
authoring articles on fluid power, he be- 
gins a series on hydraulic oils in this 
issue of DE. 

During his career as a professional 
mechanical engineer Harold has designed 
and supervised construction of many 
things from a bone setting machine to a 
contour belt sander for curved windshield 
molds. For the past eleven years he has 
been an hydraulic engineer with Surface 
Combustion Division of Midland-Ross 
Corporation, Toledo. 


Irwin Walle, who writes about the cen- 
tral control system, and Don Guy, co- 
author of the article on hydraulic cylin- 
ders should be well-known to DE readers. 
Both contributed in July last year. 
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For complete information see the Aeroquip Distri- 
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Reports — A world roundup of engineering and design interest 





Neoprene vulcanizates deemed serviceable for 50 years 


More than a year before Pearl Harbor specimens 
of neoprene vulcanizates were mounted outdoors 
on exposure racks at an experiment station near 
Wilmington, Delaware. Five, ten and twenty 
years later scientists measured four physical 
properties on strips of the original samples to 
find (a) modulus at 100% elongation; (b) ten- 
sile strength; (c) percentage elongation at break; 
and (d) durometer hardness. 

At the same time as the samples were placed 
outdoors, similar samples cut from the same 
sheets of neoprene were subjected to controlled 
laboratory aging tests. One set was given a ten- 
year exposure in the dark. Another was exposed indoors for four years to diffused light through 
a skylight, while a third set was artificially aged in an oxygen bomb at 70C and 300 psi. Still a 
fourth set was put in a 121C air oven. 





The same four physical properties were measured on the laboratory samples to correlate the 
effects of long-term outdoor weathering and results of the various accelerated aging tests. Detailed 
conclusions were that all samples remained flexible, rubbery and of good appearance after 20 years in 
the open and it appeared that neoprene vulcanizates might remain serviceable for as long as 50 
years outdoors in a temperature climate, if an elongation value of 50% was assumed as the 
failure point. Source: Du Pont of Canada Ltd. 


Conveyor system could replace Russian rail network 


A Soviet engineer, stationed in Russia’s far northerly Vorkuta area, has forecast that a cross-country 
conveyor belt system may displace costly rail and sea transport in the USSR. Writing in the influ- 
ential daily business paper “Ekonomicheskaya Gazeta”, L. Mataradze, a staff member of the Vor- 
kuta Coal Combine, says that at present a few enthusiasts are quietly working on creation of cross- 
country conveyor lines. But he says they are firmly convinced a dense conveyor network will 
cover the country in the near future. 

To speed the day, he suggests greater co-ordination between various specialists, institutes and 
construction bureaus plus establishment of new centers under the authority of the USSR Council 
of Ministers’ Committee for Automation and Machine Construction. He even proposes formation 
of a Chief Administration for cross-country conveyor transport and assigning several factories to 
its jurisdiction. In this way he predicts at least three cross-country lines could be constructed 
between 1962 and 1963 — possibly in the Vorkuta, Krivorog and Kursh regions. 

Mataradze says one of the things hindering installation of the conveyors is that Soviet designers 
have not yet studied their effectiveness for transporting goods more than 120 miles. Another draw- 
back is the short supply of inexpensive, high-strength belting. Present demand is hardly being met. 


An automatic camera loaded with carbon dioxide 


Snapping family photographs is being made simpler 
every day. Built-in view finders were followed by auto- 
matically coupled exposure meters, Today, the latest im- 
provement is a self-loading and cocking device to save 
winding on more film for the next shot. 

First camera to incorporate this new feature uses a 
carbon dioxide capsule to power the loading and cock- 
ing movement. It is fitted to a new thirty-five millimeter 
unit and is capable of cycling from six to eight rolls of 
20-exposure film. As soon as one shot has been taken it 
automatically cocks the shutter and advances the film. 
The camera is fitted with a manual lever for cocking 
and loading if it is needed. 

The carbon dioxide capsule releases the gas at about1,000 psi when the camera is clicked. The gas 
forces a piston over a pinion coupling which activates shutter and winding drum. Source: Graflex, Inc. 
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TWRATOERLER 


FLUID POWER COMPONENTS 


GEAR PUMPS AND MOTORS 


Dependability under the toughest of services ... Farm Machinery, Earth Moving and Contractors’ Equipment, 
and Materials Handling Vehicles. Pumps in a full range of sizes to 110 gpm at 1200 rpm... . all standard 
industrial mountings, port connections and shafts. For your 1500 psi applications ... indexing, cycling, 
and press operations — check HYDRECO. 


DUAL VANE PUMPS AND MOTORS 

A practical, economic solution to applications re- 
quiring continuous Fluid Power with pressures to 2000 
psi. The Hydraulically Balanced Dual Vanes in these 
Pumps and Motors eliminate wear-producing loads 
normally caused by unbalanced hydraulic forces and 
vane acceleration. Pumps to 59 gpm — Motors to 120 


hp — furnished with standard industrial mounts, shafts 
and port connections HO F 


POWER UNITS 
Can be provided to conform to JIC requirements or 

basic non-JIC units. Normal size range 15-200 gallon an 

reservoir capacity. Custom units. 


CYLINDERS 

To meet every requirement are available. Mobile, In 
dustrial JIC, Single and Double Acting, Telescopic, 
Displacement Rams. 





HOLLOW PUNGER VALVES 

Assure safe and accurate control — 5 to 100 gpm, for 
operating pressures up to 2000 psi. Variety of sizes 
and plunger arrangements. 3-way, 4-way. manual- 
directional open centre circuit, parallel or Tandem. 


CIRCUIT TESTER 


A simple to operate portable hydraulic circuit tester 
that pinpoints trouble and speedily checks operating 
capabilities of hydraulic circuits and components. 
There's a SCHROEDER circuit tester to meet your re- 
quirements. 


Available in a wide range of 








yaaa 


— ‘ types and sizes’ including 
TEFLON for extremely high or 
low temperatures. Stratoflex 
leakproof, reusable _ fittings 
make possible, quick, easy re- 


placement or modification. 











TRATORLER of Canada Inc. 


91 Kipling Avenue South Toronto, Ont. BE. 3-1193 


For further information mark No. 164 on Readers’ Service Card 


DESIGN ENGINEERING JULY 1961 





New nickel steel alloy for resistance to extreme stress 


News of metals research this month includes the development of a new 18% nickel alloy steel with 
unmatched toughness at the highest strength levels of traditional alloy steels. It’s claimed to be the 
only material capable of a yield strength in excess of 250,000 psi while maintaining a nil ductility 
temperature below —80F. 

Another characteristic is its excellent notched tensile strength which exceeds 400,000 psi mea- 
sured under test conditions with a notch radius .0005 inches. Tests also revealed a resistance to 
delayed cracking when exposed to a severe corrosive atmosphere in a highly stressed condition. 


The new nickel steel alloy can be readily welded by either manual or automatic methods and 
sound, crack-free welds are achieved even on material in the fully heat-treated condition, without 
pre-heating. 


Source: The International Nickel Company of Canada Ltd. 


An air-lubricated bearing for high or low temperatures 


A new concept in the use of air as a bearing lubri- 
cant has resulted in development of an externally 
pressurized step bearing whose load-carrying shaft 
spins freely on a cushion of compressed air. It is 
simpler than normal externally pressurized bearings 
where compressed air is injected through tiny orifices 
in the shaft housing, forming a low-friction cushion 
on which the shaft rides. 

Employing a single, easily drilled opening, pres- 

surized air enters the shaft housing to become trap- 
ped in a shallow recess machined on the shaft. 
The air then lifts the shaft and becomes the bearing 
lubricant. The recess traps only enough air to meet 
load requirements. Air flow is throttled as it escapes 
from the recess, rather than at the inlet. 

The developer has operated step bearings with shafts ranging from % to 5 inches in diameter 
and at speeds up to 100,000 rpm. Ambient operating temperatures have ranged from —330 to 600F. 
Step bearings are less expensive to produce and use uncomplicated air regulating equipment. They 
damage less easily than orifice types. Source: The Boeing Company. 


Glass-to-metal bonded assemblies for rugged applications 


Engineers developing a new glass-to-metal attachment for high per- 
formance aircraft windshields recently resorted to a _ spectacular 
demonstration to try to convince those sceptical of the design principle. 
They used the attachment in a connecting link to hoist a six and a half 
ton truck-trailer. 

Using an adhesive with suitable shear properties up to 500 F they 
bonded two metal members to a piece of aluminosilicate glass, six 
inches square and three eighths of an inch thick. The metal members 
had a linear coefficient of expansion approximately the same as the 
glass and were milled by acid etching and stepped on each side toward 
the center of the glazing. 

In answer to the critics the developers claim that intentional appli- 
cation of known forces through a bonded edge attachment in many 
cases can reduce nominal stress levels and eliminate undesired and unplanned stress concentrations 
in the glazing. 

Glass-to-metal contact obtains direct heat transfer to the edge of the glass, thus reducing 
drastic temperature gradients and allowing faster heating rates to avoid stress concentrations. Signifi- 
cant stress concentrations at the re-entrant surface are avoided by side-stepping excessive edge fixity 
of the glass. However use of resilient gasketing material in the area of glass-to-metal contact is not 
recommended as it would act as an insulator, creating excessive thermal gradients with resultant 
tensile .stress components in the glass. 

Apart from the hoisting demonstration, laboratory tests proved no failure after applying a load 
of 3,000 lbs for 80 hours at 500 F. Further metal-to-metal tests proved the tensile shear strength of 
the adhesive and there is promise of extending the life of the bonded assembly beyond 1,000 hours 
at 500 F. Source: Corning Glass Works. 
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Your local Gates Fieldman 





can give you valuable technical 
aid for hydraulic hose 
applications 
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Diagram of hydraulic system in Blackwelder Fork Lifts for every farm material-handling opera- 
tion. White lines indicate Gates Hose for hydraulic fluid operating lift, tilt and shift cylinders. 


The Gates Fieldman located near you 
is a highly-qualified hydraulic hose 
expert. He can share with you the ac- 
cumulated design experience gained 
by Gates from years of working with 
leading manufacturers of hydraulically 
operated equipment. He will be glad 
to work closely with you through all 
stages of design, development and 
manufacturing to assure top perform- 
ance of your hydraulic systems. 

In designing a hydraulic system, 
selection of the proper hydraulic hose 
for the job is an important considera- 
tion. Gates Hydraulic Hose is con- 


structed to meet or exceed SAE speci- 
fications. It is a top-quality product of 
Gates continuing program of Special- 
ized Research. 

Gates Hydraulic Hose is quickly 
available nation-wide in bulk lengths 
and coupled assemblies of wire-braided 
and cord-braided construction. It 
comes in a complete range of types 
and sizes for medium-pressure and 
high-pressure applications. 

Contact your nearby Gates Fieldman 
for expert hydraulic design aid, Ask him 
for Gates Hydraulic Hose Assemblies 
booklet, TH43. 


Gates Rubber of Canada Ltd., Brantford, Ontario 


Gates Hydraulic Hose 
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PS 


. HOW WE CAN HELP 


Bellows-Valvair Technical Representa- 
tives are located in every major city 
and industrial area in Canada. They 
° will be glad to work with you in ap- 
plying ‘“Controlled-Air-Power” to your 
. operation. 


Cr our home office engineers in Toronto 
will lend you every assistance. Please 
° write Bellows-Valvair, Ltd., 14 Advance 
- Road, Toronto 18, Ontario. 
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. 14 Advance Road 


SUBSIDIARY OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


SIGN 


» with AIR in mind 


Take a new look at that design. 
What can you save by eliminating cams, 
gears, levers or mechanical linkages? 
What can you gain? 


By replacing mechanical means of performing 
repetitive push, pull, lift or turn motions 

with Bellows “Controlled-Air-Power,” in most 
cases you'll cut the cost of building 
the machine. In virtually all cases you'll 
improve machine performance — 
and machine appearance. 


Design with air in mind. Take advantage of 
the economics possible with Bellows 
“Controlled-Air-Power” Devices. These versatile, 
inexpensive, easily installed packaged 
pneumatic work units will perform any 
repetitive push, pull, lift or turn motion with 
speed and precision. 


- Bellows-\alvair up. 


Toronto 18, Oni. 

























aac The function of today’s {/ ese servers mer 
Remote Control TV Unit is 
dependent on phenolics, 
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“BAKELITE” PHENOLICS 
DO MORE JOBS BETTER! 


Few other plastics offer the advantages of 
phenolics. As a result, there’s no limit to 
the improvements phenolics have helped 
achieve around the home... or will achieve 
tomorrow! 


The shining handles on today’s most 


modern and glamorous service appliances 
are made of molded phenolic. Lustrous 


electric fry-pan handles and toaster bases, 
that resist heat and stay beautiful for years, 
are other examples of molded phenolic 
uses. And phenolics are used other ways, 
too, to impart their particular virtues to 
many materials, Attractive and colourful 
floor coverings and gleaming laminated 
counter-tops, for example, use phenolic 
resins for lasting durability. Phenolics can, 
so often, provide the answers to intricate 
design, engineering and manufacturing 
problems. 





There’s a big and important place for 
phenolics in your designing future... 
almost anywhere that your creative re- 
quirement calls for a materia! with superior — ; e Latest ‘‘Presto’’ Steam Irons 
dielectric properties, good heat resistance, 3 employ a combination moulded 
rugged impact strength, high gloss, ease of § phenolic handle and skirt, 
fabrication and economy. For complete in- 3 
formation, contact Union Carbide Canada 
Limited, Bakelite Division, 123 Kglinton = 
Ave. E., Toronto 12, Ontario. </ZilZ- UNION 

8 ~ CARBID 


** Bakelite’ and ‘‘Union Carbide’’ are trade marks, 


For further information mark No. 168 on Readers’ Service Card 
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A 750-ton cold chamber die- 
casting machine at Alcoa’s 
Garwood plant. Holding furnace 
in foreground containing molten 
metal is close to pressurized 
hydraulic lines. 


The danger of fire due to line breaks has been held to a minimum at Alcoa’s Garwood 
Works. In die-casting operations, Aluminum Company of America uses Cellulube fire- 


resistant hydraulic fluids in the hydraulic system serving the die-casting machines. 


Although there have occasionally been line breaks under pressures ranging up to 
2,000-3,500 psi, no serious fires have ever resulted. Alcoa has found that Cellulubes not 


only perform well as hydraulic fluids, but provide excellent lubrication of pump parts. 


Cellulubes, the safe hydraulic fluids, are available in six controlled viscosities: 90, 
150, 220, 300, 550 and 1000 SUS at 100°F. You can select the viscosity best suited to 
your operations. Cellulubes may well make an important contribution to the safety of 
your plant and personnel. Write to us for more information about Cellulubes. If you’d 


like a sample for evaluation, please let us know what application you have in mind. 
Cellulube® 


GC, ye CANADIAN CHEMICAL 
t+ COMPANY, LIMITED 
PETROCHEMICALS MONTREAL + TORONTO + VANCOUVER 


For further information mark No. 111 on Readers’ Service Card 





HYDRAULIC PUMPS 


smaller - lighter - competitively priced 


New Lucas-Rotax Industrial Hydraulic Pumps and Motors—now available in 
capacities from 1.5 g.p.m. to 108 g.p.m. and at pressures up to 5,000 p.s.1.— 
offer many technical advances to potential users. ¢ Small in physical size, for 
considerable savings in size and weight over conventional models. @ Relatively 
low noise level—no higher than competitive makes—in spite of higher 
operating speeds. @ Fast response rate in pressure compensation. @ Small and 
medium sized units can be operated from 2 pole motors to reduce the size 
and cost of prime mover. © Pumps are available as variable volume, variable 
volume pressure compensated, overcentre cam (reversible), or as fixed volume, 
as required. ¢ Motors can be supplied in variable or fixed volume, as required. 
e Both pumps and motors are designed to deliver high efficiency performance 
with low maintenance costs. 


Size of Lucas-Rotax Type 
1A4 Pump is shown in 
relation to size of 
competitive unit of 
comparable rating. 


TORONTO «+ 2200 EGLINTON AVENUE EAST « PL. 5-4171 
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Lucas-Rotax Type IA 38-9 is a nine 
piston pump, variable volume, 
pressure compensated, designed for 
application on Ground Support 
Equipment. 


soccsnsnqungenescenenssceneencsene, 
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PUMP DETAIL BASIC UNIT 





| Fluid displacement (cub. ins. /rev.).......... 2.43 

Working pressure—continuous 5000 @ 15 g.p.m. 

LSC E TS ect ol i SiMe Rae te Ai na np Pe 3000 @ 30 g.p.m. 

Nominal speed (r.p.m.) peak 4000 
—continuous 3750 

Min. inlet pressure (p.s.i.g.)........2000- 10 

Max. body pressure (p.s.ig.).......2-e00. 200 

Compensation speed (seconds) .045 

Operating Temperature (°F) 250 to —40 

Weight (less A.N.D. flange) 37 Ibs. 


Direction of rotation C/Clockwise 














Models are available from domestic stock in capacities from 1.5 g.p.m. to 108 g.p.m., capable of pressures up 
to 5,000 p.s.i. Write for technical literature, or contact the agent or office nearest you for further information. 


LIMITED 


MONTREAL * 5595 ROYAL MOUNT AVENUE ¢ RI, 8-7737 
VANCOUVER * INTERNATIONAL AIRPORT * CR. 8-5104 


For further information mark No. 136 on Readers’ Service Card 
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98% PLUS OPERATING EFFICIENCY 

MORE POWER PER CYLINDER DOLLAR 
PROVEN LEAKPROOF OPERATION 

GREATEST SELECTION EVER OFFERED 

SAFE UNDER SEVERE LOADS 

SAFE WITH ALL KNOWN HYDRAULIC FLUIDS 
SAFE UNDER TEMPERATURE EXTREMES 
DAMAGE- PROOF PISTON RODS 


ler 
HYDRAULIC 





Flick-Reedy.. Wiens of “Plant t of the Year’’ Award and “Silver Anvil’ Public Relations Award 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef” Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 








MORE SAVINGS! 


Our ultra-modern, new “Plant of the Year” with its 
special facilities and operating economies enable us 
to offer an extra 10% price savings on our big 
“stock” Lape of: 

Modei “H” (Hyd.) Cylinders, 142” through 8” bores; 
Model ‘ r _(Hyd.) Cylinders, 142” through 14” bores; 
Model “A” (Air) Cylinders, 142” through 14” bores. 
Strokes ri to 36”, cushioned and non-cushioned. 


Full Details On Request 


For further information mark ‘No. 





perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 
economies in thousands of plants. Two great lines: Power- 
Packed Model H for 3000-5000 psi and Job-Rated Model J 
for 500-2500 psi. All bores, strokes and mounting styles. Big 
“Stock” selection for immediate shipment at substantial 
savings. 


Write for literature. 


DIVISION OF FLICK-REEDY CORPORATION 


16W0O60 Thorndale Ave., Bensenville, Ill 


AIR A "AND HYDRAULIC CYLINDERS « 


140 on Readers’ Service Card 
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Notice to Purchasing Agents and Engineers! 


Now, more than 
ever, it’s time 
to cut costs! 


Speed Nut Fasteners give savings of 
30% to 75% or more over other methods 


DESIGN 


With competition increasing from home 
and abroad, it’s time to re-examine your 
production costs. The use of Speed Nut 
fasteners in your assembly will greatly 
reduce time and material costs and 
affect substantial handling savings. 
Prove to yourself that Speed Nuts 
can save you time and money by taking 
advantage of our FREE Fastening 
Analysis Service. 
Here’s how it works: 
Our skilled engineers will take one of 
your finished units, carefully disas- 
semble it, study it piece by piece and 


reassemble it using Speed Nuts where 
applicable. Then, in a detailed report, 
we will provide an accurate accounting 
of the time and cost savings realized. 

There are over 8,000 different types 
and sizes of Speed Nuts now in produc- 
tion. If, however, there is not a Speed 
Nut that is entirely suitable for your 
particular application, our creative 
engineers will develop one that is. 

Take advantage of our free analysis 
service now. Learn how Speed Nuts can 
improve your profit picture, and make 
your product more competitive. 


DOMINION FASTENERS 


FASTENING ANALYSIS SERVICE 


ENGINEERING JULY 


1961 


ee ee ee ae 


NAME______ 


DOMINION FASTENERS LIMITED 


a Ges. A. Timmerman corporation 
HAMILTON, CNTARIO 

Sales Branches: Toronio, Montreal 

| want to know if Speed Nuts can lower my production costs, 
improve my profit picture. Send me complete details on your 
Free Fastening Analysis Service. 





COMPANY 





ADDRESS 





For further information mark No. 116 on Readers’ Serv:c 


a 





Link-Belt roller bearings compensate for misalignment of shafts and supports 


Link-Belt Series 400 roller bearings have won a Look under BEARINGS in the yellow pages of 
reputation as “the designer’s choice.” These seif- your phone book. 

aligning, double-row roller bearings compensate Also available in these mountings: 
for inaccuracies in machining and assembly of 

equipment while maintaining full load capacity 

throughout their long life. Their compactness 


‘ i 2 ; . ° fl i 

promotes simplicity of machinery design—their biomes ane = Ceneer 
: ° . blocks 

easy mounting reduces installation costs. 


For complete information on the Series 400 
—and Link-Belt’s complete line of ball and 
roller bearings—send for our Book 2550. It’s 
available at any one of the Link-Belt offices or 
your authorized stock-carrying distributor. SELF-ALIGNING BALL AND ROLLER BEARINGS 


LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales—Dept. 761-DE, Scarboro, Ont., Station H, Toronto 13 @ Eastern Avenue Plant 
and Warehouse—Toronto 8 e@ District Sales Offices and Warehouses—Montreal 15 © Vancouver 12 @ Winnipeg 10 @ Swastika, Ont. e 
Halifax: Austen Bros. Ltd. @ District Sales Offices—Edmonton @ Hamilton © Sydney: Austen Bros. Ltd. @ Foundry at Elmira, Ont. 15,113-C 


For further information mark No. 135 on Readers’ Service Card 
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EXPANDED METAL MESH 


| gered Expanded Metal Mesh offers to the designer in Wh dices adiiaiinai achalasia 
almost every type of business and industry a wide and OO 
; None of the metal is lost in the process, nor 
colorful selection of expanded metal mesh patterns. is the rigidity of the sheet reduced. 
Everyone concerned with design, manufacture and sale of Pedlar Expanded Metal Mesh is easy to 
products from automobiles to airplanes, refrigerators to apply. It can be bent or curved to an endless 
radios, will find Pedlar Expanded Metal Mesh an invaluable variety of shapes to perform a limitless 
help in producing new products... or giving a “new look” number of jobs. 


to old ones. Pedlar Expanded Metal Mesh is functional as PENETRABILITY. .Pedlar Expanded Metal Mesh allows free 
well as beautiful... 


passage of air, light, gases, liquids. 
Pedlar Expanded Metal Mesh is available in steel, aluminum, stainless steel, copper, *Monel 
and *Inconel. It can be used plain or galvanized, painted, anodized or plated. Write for 
complete information, in free catalogue now available at your nearest Pedlar Office. 


*T, M. Registered International Nickel Co. of Canada Lid. 


THE PEDLAR PEOPLE LTD. 





519 Simcoe St. South, Oshawa, Ont. Yas enrunt « 


progres? 
MONTREAL OTTAWA > TORONTO ° WINNIPEG ° EDMONTON CALGARY . VANCOUVER 





nen! 


CONSTRUCTER HELPS THE 
) HAND 


THAT SHAPES 7% 
THE 
FUTURE 


CASTELL 


6 THE ACU-ARC 
RULER 


The revolutionary new Acu-Arc 

ruler is designed to provide the 
draftsman with a straightforward and 
accurate method of drawing arcs of circles 


THIS SET, CONSISTING OF A F $0 siher stage anes aoa ta Wes 
PENHOLDER WITH 8 INTER- ae ae hs ee rae 
CHANGEABLE POINTS, PRO- available to draw arcs of large circles 
VIDES A RANGE OF LINE as quickly, easily and accurately. | 
WIDTHS VARYING FROM .2mm 


TO 1.2mm. ONLY $13.75 TEKAGRAPH 


#9603. The ultimate in precision lead 





holders. Perfectly balanced to elimi- 





Points Can Be Changed Easily 
Without Removing Ink. 


nate drafting fatigue. 


; ; CASTELL LEADS 
The Design Of The Nibs Ensures 


. . #9030. Packed 6 to a plastic, re- 
Clean Sharp Lines At All Times. tle iegamccesseahg 





Castell pencils and leads 
The Diameter And Length Of draw perfectly on all sur- 
The Drawing Tube Enables The faces, including Cronar 
Pen To Be Used With All Stan- and Mylar base films. Give 
dard Templates, Stencils, Etc. 


ays graphite - saturated lines, 
FREE aoe easy to erase, no ghosting 
Brand New Catalogue Of Drafting —excellent reproduction. 
Supplies. Larger And More Complete 
Than Ever Before. 
Write Us Directly Or Use The Con- 
m venient Reader Service Card At The 
Back Of The Book. 





CARSEN INSTRUMENTS LIMITED 


162 Bentworth Ave., Toronto 19, Ont. Telephone RU. 9-2681 





For further information mark No. 112 on Readers’ Service Card 
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Send your request for regular mailings of the 
Stelco bulletin “Drop Forgings Information”. 























DROP FORGED 
by STELCO 


... to meet assembly line specifications! 


This drop forged clutch fork must be strong, durable, precisely made, 
produced on schedule and at an economical price, to fit the 
split-second efficiency characteristic of the automotive industry’s mass 
production operations. 

Stelco is equipped to turn out a wide range of highly uniform forged 
parts to meet quality specifications. For additional information or engi- 
neering advice, contact Stelco at Gananoque or at any Stelco Sales Office. 


Please quote reference No. 160 when enquiring 


THE STEEL COMPANY OF CANADA, LIMITED 


Drop Forge Division, Gananoque, Ontario 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Sudbury, 
60271.B Winnipeg, Edmonton, Calgary, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland, 
For further information mark No. 161 on Readers’ Service Card 
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Surveys show that an average of three to six men have a 
voice in recommending, specifying or approving an 
industrial purchase. 

Any one of them may be able to swing the decision your 
way ... or “kill” your chances completely. 

Your salesmen simply cannot reach all the buying in- 
fluences with a sales-clinching story. Good business 
paper advertising can do it for them for very few cents 
a contact. 


One or more of the over 140 B.N.A. publications spe- 





cializes in the particular market you want to reach 


... gets your message straight to the men who specify 
and buy. 


Today, over 5,000 companies place their confidence and 
their advertising in business publications to the tune of 
$30,000,000 per year. For most companies, business 
publication advertising is the most economical and most 
effective medium for influencing customers and pros- 
pects. Business Newspapers Association of Canada, 100 
University Ave., Toronto 1. 


THE BEST CANADIAN BUSINESS 
PUBLICATIONS BEAR THIS EMBLEM 


BUSINESS 
NewsPaPerRS 


GET YOUR MESSAGE THROUGH CLOSED DOORS TO PEOPLE WHO SPECIFY AND BUY 


22 
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Design Notes on Fluid Power 


RELEASE No. 11: “HOW TO SELECT SYSTEM PRESSURE’”’ 


One of the problems in fluid power design is the selec- 
tion of the nominal operating pressure of your system. 
You need 50 tons: should you use a 16” dia. cylinder at 
500 psi, or 8” at 2000 psi, or yet 5” at 5000 psi? From 
the point of view of straight theory, one is as good as 
the other. Your decision will rest on economic con- 
siderations: use of standard, readily-available compon- 
ents, low maintenance and down-time, safety, cost, etc. 

The following notes will be of help: 

1. The interchangeable (so-called JIC) cylinders are 
rated for 2000 psi heavy-duty, 3000 psi non-shock. 
A 3000 psi heavy-duty, 5000 psi non-shock cylinder 
of superior quality is now available as a standard 
item, made in Canada. 

. Good vane-type fluid motors are rated for 2000 psi 
continuous, and piston motors for 3000 to 5000. 

. Vane pumps are also rated for 2000 psi, and piston 
pumps, for 3000 to 5000. 

4. Manual and solenoid valves are available for pres- 
sures up to 10,000 psi, but the 3000 psi models are 
most economical. 

. Most servo valves are rated for 3000 psi. 


. Most flow control valves are rated for 3000 psi 
maximum, but at least one make is now available 
for 5000 psi. 


It would appear, therefore, that you might economically 





Barksdale SHEAR - SEAL four- 
way valve, low cost, low main- 
tenance, high reliability. Avail- 
able for various pressures to 
10,000 psi. 


MONTREAL 
SRT 


Sheffer - Viceroy interchangeable cyl- 
heavy-duty, 
psi non-shock, Canadian-made. 


inder, 2000 psi 


Rousseau’s Canadian-designed power unit, 
in our own shops to your specifications. 


select 2000 psi as a nominal maximum system pressure, 
at least up to 50 tons. Beyond 50 tons, compare the 
2000 psi to the 3000 psi system: quite often, the higher 
pressure is cheaper and more compact. It is no longer 
considered good practice to design for 1000 psi, except 
under special circumstances. 

For mobile equipment, remember that low pressure 
means greater flows, large lines and bulky, heavy com- 
ponents; don’t be afraid of going to higher pressures: if 
all the world’s aircraft work at 3000 psi, surely we 
should be able to work at least at 2000 psi. 

There are several mobile units now working satisfactori- 
ly in Canada at pressures between 3000 and 5000 psi. 
Sometimes, one single feature of the system can deter- 
mine operating pressure. For example, if the applica- 
tion demands a variable-volume pump, then we might 
as well go to higher pressures since all variable-volume 
piston-type pumps are rated at least for 2500 psi, and 
some up to 5000 psi; a 3000 psi design will then be the 
most satisfactory. 

At the moment, it would appear that the most serious 
limitation on the use of higher pressures occurs when 
flexible hoses have to be used. Hose and hose fitting 
manufacturers have done an excellent job of up-grading 
their product, and no doubt they will continue to do so. 
In the meantime, you can use hoses at 2000 psi without 
undue concern, and at 3000 psi up to 30 gpm. 


Denison solenoid-pilot four-way valve, 
for 3000 psi and 5000 psi service. 





Sheffer - Viceroy ultra - high - pressure 
cylinder, 3000 psi heavy-duty, 5000 
psi non-shock, Canadian-made. 


3000 


ROUSSEAU CONTROLS LTD. 


640 Decourcelle St., Montreal 30, P.Q. 
2149 Yonge Street, Toronto 7, Ont. 


For further information mark No. 154 on Readers’ Service Card 
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CF-104 
PRECISION 
CONTRACTS 
JARRY ry 


ability to produce highly sophisticated equip- 
ment, Jarry Hydraulics Limited has been awarded 
contracts for the Canadair-built CF-104 which will 
take full advantage of the Company’s precision 
manufacturing skills. These call for Jarry to 
supply: 

The 10 gpm aircraft hydraulic pumps, 

under licence from the Kellogg Division 

of American Brake Shoe Co. 


Electro-servo valves under licence from 
Cadillac Gage Co. 


Powered flight controls under licence 
from Bertea Corporation. 


In addition to the above, Jarry is manufacturing 
the main landing gear. 


lf you have requirements in hydraulics, hy- 
draulic systems or in any area calling for 
imaginative engineering and precise manus 
facturing talk to Jarry. 


HYDRAULICS ‘70. * MONTREAL 18, CANADA 


For further information mark No. 132 on Readers’ Service Card 
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counting controls for industry, defense and space exploration | 


Counting bottle caps, pills or tiles . . . Operators in the remote control booth In industrial automation systems, 
Veeder-Root electronic counters with of high-speed strip mills get auto- Veeder-Root remote digital readout 
photo-electric input record up to a sur- matic readings of steel production on coordinates control, makes operating 
prising 300,000 units per minute. Veeder-Root electrical counters. data instantly, constantly available. 


Indicate, coordinate, automate...with Veeder-Root counters! 
Now get facts fast—facts you can use for stepping up your 
operation, for integrating parts of it, for activating other 
equipment, automatically. Veeder-Root counters deliver such 
key facts with surprising economy. Write Veeder-Root of 
Canada, Ltd. P.O. Box 156, Toronto 18. count on...Veeder-Root 


For further information mark No. 170 on Readers’ Service Card 
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“A big step forward in the selection of 
tool steels because with this chart, an 
hour’s work can now be done in minutes.”’ 
N. C. Champion, Tool Room Foreman, 
General Steelwares Limited, London. 


“‘Next to an Atlas representative, the 
Atlas Select-O-Graph is the best aid we 
have seen in years.” N. C. Brady, General 
Manager, Cogan Wire and Metal Products 
Limited, Montreal. 


“Excellent idea. Good time-saver. Finger 
tip control. Should have come out 15 years 
ago.”’ Harold E. Fenton, Generai Fore- 
man, Steel Company of Canada, Ganan- 
oque, Ontario. 


“From an educational standpoint, Select- 
O-Graph will be invaluable in teaching 
our toolroom employees the properties 
of the different tool steels and why cer- 
tain steels are used on particular jobs.” 
E. A. Johnston, Superintendent, Bristol 
Aero Industries, Winnipeg. 


“It’s just what | need for educational 
purposes in our tool room...’ A. O. 
Norris, Tool Room Foreman, Canadian 
SKF Co. Ltd., Toronto. 


“The new Atlas Select-O-Graph offers a 
sound, reliable tool which will be wel- 
comed by the industry.” D. Corbett, Plant 
Manager, Polybottle (1960) Ltd., Toronto, 
Ontario. 


“I like the simplicity of Select-O-Graph. It 
gives a purchasing man who buys steel a 
broader picture of what can be achieved 
from the various grades of steel.’’ L. D. 
Seeley, Buyer, General Motors, Oshawa, 
Ontario. 


WHAT 
WE 
HEAR 
ABOUT 


SELECT-O-GRAPH....... 


the revolutionary new Atlas system for selecting a tool steel 


These are just a few examples of the comments we have heard from people across Canada about 
the Atlas Select-Q-Graph. This fool-proof chart covers 99.5% of your needs... helps 
you pick the right tool steel at a glance... refers you to the right heat treatment in 
a few words. As one metal-working man commented: '’Select-O-Graph should be on 
your office wall.’ If you haven't got one. write: Select-O-Graph, Atlas Steels Limited. 
Welland, Ontario, or ask your Atlas representative. 
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NEWand 


important 


KHP SERIES SHOWN ACTUAL SIZE 


having rare longevity 


This small, 4-pole relay has the happy faculty of maintaining its original operating KHP SERIES SPECIFICATIONS 

tolerances over an exceptionally long life. Example: tests (by customers!) show this CONTACTS: 

relay has variations in electrical characteristics of less than 5% after more than 100 Arrangement: 4 Form C, 2 Form 2. 

million operations. Material: %” dic. Silver standard. Silver cad- 
But that's far from all. This is a smai/ relay . . . about a one inch cube. This relay mium oxide and gold alley available. 

is easy to install using the conveniently spaced solder lugs or a socket. Thus you Rating: 3 amps @ 30 volts DC or 115 volts AC 

save time and production costs. This relay is versatile . . . its 4PDT contacts will resistive for 100,000 operations. 

switch loads from dry circuit up to 3 amperes. This relay—well, why not order samples COILS: 


and see for yourself! Order today from your P&B representative or write us direct. Resistance: 11,000 ohms max. 
Temperature: Operating Ambient: —45°C. to 
+70°C. 


Power: 0.5 watts min. operate @ 25°C. 0.9 
watts nom. @ 25°C. 2.0 watts max. @ 25°C. 


ss TIMING VALUES: 
3 Nominal Voltage @ 25°C. Max. Values 


eo a | Pull-in time 15 ms 


Drop-out time 5 ms 

23 4! INSULATION RESISTANCE: 1500 megohms min. 
BH s|z & DIELECTRIC STRENGTH: 

: 500 Volts RMS 60 cycles between contacts. 

2 Wi’ 1000 Volts RMS 60 cycles between other elements. 
iF a MECH. LIFE: In excess of 100 million cycles. 

= ae SOCKET: Solder lug or printed circuit terminals. 

ree Available as accessory. 
*xneu |_2_j DUST COVER: Standard. 
= TERMINALS: Solder lug and toper tab. 


1/16" HIGH NUMERALS -RAISED .005 APPROX 
40 















































P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD 


DIVISION OF AMF CANADA LIMITED e OXFORD STREET, GUELPH, ONTARIO 
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perfects a 


Low cost Universal Pneumatic Control Circuit! 


This single circuit can do the job of any and all of the custom- 





designed pneumatic controls now in operation or on the draw- 
ing boards. It can be transferred from one control operation to 
another as swiftly as a call is routed through a telephone switch- 
board. It can and will soon replace conventional custom circuits 
in all industrial applications! 


In print, the virtually limitless versatility of the new MAXAM 
Universal Control Circuit may seem difficult to believe; when 
you see it in action, you'll find it impossible to deny. For a 
demonstration, call or write: 


MAXAM—NOPAK DIVISION 


HOLMAN BROS. (CANADA) LTD. 


97 KENT AVENUE, KITCHENER, ONTARIO 
PNEUMATIC EQUIPMENT 


For sales and service on MAXAM or NOPAK, contact: 
Suite 3, 1415 Lawrence Ave. W., Toronto or 8025 Decarie Bivd., Montreal 


*Applicable for hydraulic as well as pneumatic operation. 


6107 
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manufactures the largest variety of 
Anti-Friction bearings for the most applications 


High-precision instrument ball bearings Cylindrical roller bearings Aircraft bearings 

Deep groove ball bearings Taper roller bearings Airframe bearings 

Angular contact ball bearings 5 Sats : Water pump shaft assemblies 
Magneto type ball bearings Single row self-aligning spherical (Railway) Axle box bearings 
Double row rigid ball bearings roller bearings High precision steel balls 
Double row angular contact ball bearings Double row self-aligning spherical (Bearing) Accessory parts 
Thrust ball bearings roller bearings Pillow blocks 


— HEAD OFFICE AND MANUFACTURING DIVISION — 


FISCHER BEARINGS MANUFACTURING LTD. 


STRATFORD, ONTARIO, P.O. BOX 280, PHONE 271-3230 
— SALES DIVISION — 


FISCHER BEARINGS (CANADA) LIMITED 


P.O. BOX 308, TERMINAL A, TORONTO PHONE EM 4-5306 
6546 UPPER LACHINE ROAD, MONTREAL PHONE HU 1-7768 
DISTRIBUTORS FROM COAST TO COAST 
For further information mark No. 121 on Readers’ Service Card 
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BELOW IN TORONTO! 


50 feet below busy downtown traffic in Toronto, a giant shield moves slowly forward. 
At regular intervals, the great arm places in position the liners which form the walls of the 
city’s new subway extension. The shield, illustrated above, one of six produced, is a huge com- 
plex of hydraulic jacks, each exerting 110 tons thrust. They are mounted, with controls, in a 
precision machined fabricated steel frame. Note the man standing in one of the compartments 
during shop testing. Shields and lining (22,000 tons of machined cast iron segments) were pro- 
duced by Canada Iron. 


At Canada Iron’s modern 93,000 sq. ft. machinery plant at Trois Rivieres, Quebec, design 
engineers and skilled workmen take genuine pride in producing quality custom machinery for 
many Canadian industries and for export abroad. 


Call in Canada Iron sales engineers to discuss your machinery requirements. 
8 3 1 


DESIGNERS AND MANUFACTURERS OF INDUSTRIAL MACHINERY 


Canada Iron 


rOUON ORIVES, LAM FED 


e. Machinery Division 


_ MONTREAL QUEBEC CITY TORONTO VANCOUVER 
Ce Ser eee: 921 Sun Life pace 100 d’Youville Sq. 169 Eastern Avenue 145 West First Ave. 
UNiversity 6-784 LAfontaine 3-4590 EMpire 3-8801 TRinity 4-2311 
For further information mark No. 110 on Readers’ Service Card 
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ANNOUNCEMENT 


SPERRY GYROSCOPE OTTAWA LIMITED 


now exclusive 
manufacturer 
and distributor 


for 


Industrial Timer 


CORPORATION 


Until today, no industrial time control designed by 
Industrial Timer Corporation had ever been manufac- 
tured by a Canadian firm. We are pleased, then, to 
announce that Sperry Gyroscope Ottawa Limited are 
now exclusive agents for the manufacture and sale of 


all products designed by Industrial Timer Corporation. 


om — [NDUSTRIAL 
Time Delay Timers . ‘ \' \ 
Time-O-Lite Products T l iM E a p a 


Interval Timers j 


Time totalizers \ WH” ‘i 


PEARY 
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SPERRY GYROSCOPE OTTAWA LIMITED 


P. O. Box 90, Ottawa, Ont. 


For further information mark No. 160 on Readers’ Service Card 





“ SPECIAL” STEELS FOR INDUSTRY. .. 


STELCOLOY™ 


SRN emoennTeny 


3K stELCoLoY—High-Tensile SiS STRENLITE—Strong Yet Light! 
Low Alloy! e Saves weight without sacri- 


High strength-to-weight ratio. 
High impact properties at low 
service temperatures. 

Twice the atmospheric corrosion 
resistance of copper-bearing steel. 


Four to six times the resistance 
of mild steel to atmospheric 
corrosion. 

Can be readily cold formed. 


ficing strength. 

Equals copper-bearing steel in 
corrosion resistance. 

Highly resistant to abrasion. 
Suited to bolted or riveted 
assemblies. 

Can be successfully welded 
with mild steel electrodes. 
May be formed cold up to 44” 


in thickness. 


Good welding properties. 
Provides excellent adherence for 


Both "STELCOLOY” and "STRENLITE” are 
available in plate, hot and cold rolled 
sheets, coils and slit strip, bars, angles, 
and hot rolled rods. 


FOR DETAILED INFORMATION APPLY TO ANY 
STELCO SALES OFFICE 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 





Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Sudbury, 
60041 X Winnipeg, Edmonton, Calgary, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland 





For further information mark No. '162 on Readers’ Service Card 
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EVAPORATOR 
FEED TANK 
OVERFLOW 


#/ RECTIFIER 
FAILURE 


| OVERCURRENT 


#/ RECTIFIER | COMPRESSED 


AIR FAILURE 


BRINE TANK 
OVERFLOW 


RECYCLE 40 V 


POWER FAILURE 


VENTILATOR 
FAN. FAILURE 
#1 CELL LINE 


TO PROVIDE MAXIMUM ADAPTABILITY... Edwards 


Detection of any abnormal condition or 
change of status... visual and audible indica- 
tion of the trouble . . . automatic starting or 
shutting down of machinery to correct the 
difficulty . . . feeding of information to data 
logging or other control equipment .. . and, 
finally, resetting themselves, ready to per- 
form again. These are the functions performed 
with accuracy and precision by the new line 
of lamp annunciators from Edwards 
of Canada Limited. 

For versatility, adaptability in changing 
applications and simplified servicing the new 
units feature a unique modular design— 
complete circuits with data logging contacts 


plug-in to the master panel. Both snap-in 
indicator plates and snap-fit one piece molded 
lamp compartments can be removed or 
replaced without tools. 


Possible applications, as diversified as 
Canadian industry itself, include supervision 
of machines and equipment in process and 
automation systems in power plants, sub- 
stations, oil refineries, industrial plants and 
even public buildings. 


For full information on this new line of 
Edwards Annunciators, write Edwards of 
Canada Limited, Owen Sound, Ontario, or 
any Canadian branch office. 


EDWARDS 


TERNSE 





For further information mark No. 120 on Readers’ Service Card 
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Standards with unique features 


for fastening doors and panels 


> 


ee tt 
{7 








a 





Represented in Canada by seco 
METAL AND WOOD BLACK BROTHERS, LTD. 
FASTENING DEVICES 1200 Hornby Street 
6302 Papineau Avenue Vancouver, B.C. 
Montreal 35, Quebec 


Southco adjustable pawl fasteners are easy and economical to install, 


give a “class” appearance to equipment. They apply controlled pressure 
to seal tightly and stop rattles. 


TWIN KNOB CONTROL—NO. 46 


The pawl engages the frame when the actuator is 
turned 90°. A bright chrome button in the center of 
the knob is preset for the amount of pressure to be 
exerted by the fastener. After the pawl engages the wn0n00| 
frame, the knob is turned until the button is flush d= == ‘a ex 
with the knob surface. Preset pressure is thus at 

obtained. 





WSSs5 





Body: Cadmium plated steel 


Materials Fob: Black nylon 








MINIATURE ENVELOPE—NO. 45 





Requiring a minimum of space inside and outside, 
this fastener latches on a '/% turn and additional 
turning pulls up the door or panel against its 
frame. The nylon pawl operates smoothly against 
metal and provides exceptional wearing qualities. 


Carbon steel, 
Pawl stop and washers: : 
Materials cadmium plated 


Pawl: Nylon, natural 














SMALL, HEAVY-DUTY MOUNTING—NO. 48 





Small, rugged, compact. One quarter turn closes, 
additional turning tightens. Quickly installed with 
a single mounting nut. Three sizes cover every 
frame thickness from .000 to .750. Can be supplied 
with flatted shaft for your knob. 


Body and pawl: Steel, cadmium plated ie 


Materials Knob: Black nylon 














© 1960 


Your copy of Southco Fastener Handbook containing engineering data on wide 
selection of fasteners. Write to your nearest distributor listed below. 


/ 
/ 
WESTAIR SALES CO. METAL AND WOOD PsouTHco 4 
380 Donald Street FASTENING DEVICES 4 
Winnipeg 1, Manitoba 301 King Street East FASTENERS LION ) 
Toronto, Ontario “A 


For further information mark No. 159 on Readers’ Service Card 
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Built in Canada to the most reliable standards available anywhere. 


THE GOLDEN G 
PREMIUM QUALITY MICRO-MINIATURE RELAY 


* This completely gold-plated, hermetically sealed micro- 
RE LAYS miniature relay will meet 50-g’s vibration to 3000 eps and 
250-g’s shock. Tested for over 6,000 operations at 125°C, 


25°C and —65°C, under dry circuit conditions prior to 


by shipment. 


“*PILLBOX”’ 
Microminiature Relay 


Orie 


: “"POWRMITE”’ 
“GOLDEN G” . ; Microminiature Relay 
Microminiature Relay 


GENERAL PURPOSE 
& LATCHING 
Miniature Relays 


Gir 
= a q BB MICRO-MINIATURE RELAYS 
Contact welding with precision tool “Pillbox”’ relay incorporates a completely new relay con- 
electrodes. figuration with terminals projecting from the side. Espe- 
NEES : cially applicable for use on printed circuit boards. 

The ‘“‘Powrmite”’ package for all micro-miniature relay 
switching requirements. With plug in or fixed-wire mount- 

ings. In (s) or gridded header configurations. 


GENERAL PURPOSE AND LATCHING RELAYS 
1 INCH AND % INCH 
General purpose relays in 2, 4 and 6 pole double throw 
contact arrangements with plug in, hooks or wire leads. 
For controls and circuits where high reliability, multiple 
switching is required. 

Latching relays remain in “energized”’ position indefi- 
nitely without consuming power and can be electrically 
reset from a remote position. They have many applications 
in fail-safe circuits. 


\ 2. 
High vacuum oven for degassing and 
backfilling with inert gas. 


Manufactured in Canada under license to Filtors Inc., Port Washington, Long 
Island, N.Y. 


Detailed information is available on request. 


MARSLAND ENGINEERING LIMITED 
KITCHENER + ONTARIO 


Monitoring equipment for life and low Associate Company 
level miss testing. MARSLAND PRECISION EQUIPMENT CO. LTD. Waterloo, Ontario 


For further information mark No. 138 on Readers' Service Card 
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The Wallace Barnes Company Ltd. 


Hamilton, Ontario—Montreal (Pointe Claire) Quebec 


Wallace Barnes 
Springs 
carry the 


of the CNE 
MOVABLE 
STAGE 


The Canadian National Exhibition was faced with the 
problem of providing football facilities for the Toronto 
Argonauts immediately before and after the annual 
Grandstand Show, without the week-long delay of 
building and dismantling the stage. 

Would a movable stage solve the problem? (The 
stage is 160 ft. long, 80 ft. wide, 40 ft. high, and 
weighs 240 tons!) 

Consulting engineers designed a stage that could be 
mounted on electrically powered crawler tractors to 
transport it on and off the field. 


MOVING STAGE “FLOATS” ON SPRINGS 

To protect complex lighting equipment and elaborate 
mechanisms, giant springs were designed to support 
the 240 ton load while being moved. Wallace Barnes 






































constructed huge, 90 lb. hot wound compression 
springs to cushion the stage during the 400 ft., 5 
minute move. 44 of these springs were required to 
distribute the load throughout the 12,800 sq. ft. base. 
Trial runs proved that the stage could be moved 
smoothly without undue jarring or stress. 

This is the first stage of its kind in the world and 
CNE officials are confident that it will pay its way by 
allowing football and other field activities to take 
place immediately before and after the annual 3-week 
Grandstand Show. 


Subsidiary of 
Associated Spring 


Corporation 


Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) 
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Here’s a really miniature stainless steel solenoid valve 
with all the features of a larger valve 





Now designers of pneumatic and hy- 
draulic control systems and devices re- 


> 
quiring high flow in smaller packages 
VALVE SHOWN ° ae - 
can specify miniature solenoid valves 
te 


from shelf stock. 


These new B Series valves are so small 
and so new that %” NPT was too 
large, therefore 1%” PTF connections 
were selected. Fittings are included to 
make fluid connections with 4” tubing. 


Never before have there been valves 
like this—really miniature in over-all 
size, pipe size, and weight. 


No leakage—Soft, synthetic inserts 
provide bubbletight sealing. Seats have 
smooth rounded edges—no cutting of 
VITAL STATISTICS insert material. 
Type... -.-. iss ss» » Sy rey Clee 
er Mounting by means of two tapped mount- 
ee Pe ing holes (8-32) in valve body. Can be 
ee. a mounted in any position. 
fume pemeons «es +2 aa a) Voltage—Coils available in most AC and 
| ae eee DC voltages. Heat rise meets U.L. stand- 
Maximum operating pressure . . 150 PSI ard of 85°C maximum for continuous 
WOGUM . =. 2. ws te es 5 DW f0.5 microns duty. Maximum power requirement— 
7 watts. 





Electrical housings are available with 
Skinner Distributors are now stocking the first of these single grommet or 4” NPT conduit which 
new valves—the three-way normally closed. Three-way can be rotated 360°. 

normally open and directional control, two-way normally 

open and normally closed, and higher pressure models Media—B Series valves may be used 
will be on the market soon. with all common media including many 


semi-corrosive fluids. 
For complete information contact a Skinner Distribu- 


tor listed in the Yellow Pages or write us at the address Corrosion-resistant—Stainless steel body 
below. and internal parts. 


©) SKINNER 


THE CREST OF QUALITY 


PRINTED IN U.S.A. 














experience . . . new ideas . . . knowledge of what 
can be done with plastic to improve your product. 


CAN PLASTICS DO MORE FOR YOU? 


Whether your need is a plastic substitute or a better plastic design, Current Production Examples 


perhaps incorporating both plastic and metal, PLASTAL has the design — canopies, bubbles, windshields in 
acrylic. 


and engineering facilities to solve your problem. Dcinid quate dallaies, seals tnd Gettin 


in aluminum frames. 


PLASTAL combines materials, such as plastic and metal, for maximum Lighting diffusers in acrylic, butyrate, and 
product acceptability. PLASTAL is a volume manufacturer of precision — 


: : Illuminated plastic signs and fascias. Formed 
components for government and industry; established as the largest pro- plastic letters and corrugated backgrounds. 


ducer of acrylic canopies for the RCAF; and is the only Canadian source pig plastic corrugated arches for malls 
and patios. 


of helicopter bubbles. 


Corrosion-proof ventilating and exhaust ducts 
and cowls of vinyl and fiberglass. 


For further information on how you can benefit from our experience ... write 


PLASTAL., « 


476 EDOUARD ST., GRANBY, QUE. Montreal line . . . UN. 6-3224 


For further information mark No. 147 on Readers’ Service Card 


DESIGN ENGINEERING JULY 1961 





PRODUCT NEWS 


FLEXIDYNE “Dry Fluid” Drives and 
Couplings provide a new way to: start 
loads smoothly, protect against over- 
loads; reduce maintenance; save on 





motors and con- | 
trols. The “fluid” | 
in Flexidyne is | 
heat treated steel 
shot. A measured 
amount, called the 
flow charge, is 
contained in the 
housing, which is 
keyed to the motor 
shaft. When the 
motor is started 
centrifugal force 
throws the flow 
charge to the peri- 
meter of the housing, packing it be- 
tween the housing and the rotor which 
transmits power to the load. After the 
starting period of slippage between 
housing and rotor the two become 
locked together and achieve full load 
speed, operating without slip and with 
100% efficiency. The Dodge Flexi- | 
dyne Drive is available to handle from 
4 HP. to over 800 HP. No. 6801. | 





LIKE MORE FACTS? Simply check 
the item number and mail this coupon 
to: United Steel Corporation Limited, 
58 Pelham Ave., Toronto 9. 


16801 [6802 [6803 


vi" 


r aN 3 bi 

- ieee 
Powe Gag : 
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TORQUE-ARM SPEED REDUCERS — 
“Torque-Arm” is a precision built 
power package which simplifies prob- 
lems of speed reduction and in so 
doing cuts the cost of equipment, in- 


| stallation and operation. 


The reducer is mounted directly on 
the shaft to be driven thereby eliminat- 
ing the need of costly linkage, founda- 
tion, sliding motor base or flexible 
coupling. Simple installation is effected 
by sliding the unit over the shaft and 
locking it in place with four screws. 
Combined with a V-Belt drive the 


| Torque-Arm Speed Reducer can pro- 


vide speed ratio up to 150-to-1 by 
selection of a predetermined combina- 
tion of reducer and drive. Capacities 
up to 170 HP. with output speeds from 
10 to 400 RPM. Overload Release 


| and Backstop Mechanism, optional 


extras. No. 6802. 

















NYLON CHAIN COUPLING. Will out- 
last metal by as much as 6 to 1—costs 
less to buy and maintain. Specially 
suited for areas where corrosion is a 
| problem. Ideal for loads fractional to 
| 40 HP. and speeds 500 to 5,000 RPM. 
| Used with standard 14” pitch roller 
chain sprockets. Quiet running; re- 
| quires no lubrication or covering. 
No. 6803. 





CORPORATION LIMITED 


TORONTO ¢ MONTREAL « LONDON e GALT 
WELLAND e KIRKLAND LAKE ¢ SUDBURY 
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GSTRIKEB 
OR DEFY 
LOADS#AND 


MAKE IT WITH 


ADIPRENE 


URETHANE RUBBER 


PROPERTIES OF CURED ADIPRENE POLYMERS 

88 95 97 
Hardness, Shore D 43 50 60 
Modulus, 300%, psi 3200 

**Tensile Strength at Break, psi 8825 








*Hardness, Shore A 














Elongation at Break, % 


450 


480 








lzod Impact Notched ft.-Ibs./in. 


Flexed 


20 


1.2 





Split Tear, ASTM-D 470 Ibs./ linear inch 


50 


155 


160 


200 





* * *Compression/ Deflection, psi @ 5% defl. 


575 


750 


1800 


6000 





Rebound Resilience, % 


45 


40 


42 


45 





Excellent 


Excellent 


Excellent 


Excellent 


Oil Resistance 
Low Temperature Brittle Point, °F. 





Lower than -80 Lower than —80 Lower than -80 Lower than —80 























%* Softer compounds ranging from 10 Shore A are also available. * «Samples pulled @ 1 in./minute (elastomer stocks normally pulled @ 20 in./min.)* * *Shape Factor—1.0 
For more information write Du Pont of Canada Limited, Elastomers, 85 Eglinton Avenue East, Toronto 12, Ontario 


ADIPRENE? 
URETHANE RUBBER 
CANADA 


Better Things for Better Living . . . through Chemistry 


{Registered Trademark of E. I. du Pont de Nemours & Co. (Inc.) 
For further information mark No. 119 on Readers’ Service Card 
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© )\ MANIFOLD MOUNTING 


OF VERSA SERIES “A” SOLENOID VALVES 






































Now... You can mount an unlimited number of Versa Series ‘‘A’’ Solenoid Valves as one 
integrated unit with these new Versa Co-Ordinate Assemblies. These versatile assemblies make 
possible simplicity of design in both Hydraulic and Pneumatic operation, because only one inlet is 
required to feed the entire line of valves, and where threaded exhaust block is used, only one 
exhaust connection need be made. They are so versatile that additional blocks can be added at any 
time and so compatible that blocks with and without adjustable built-in bleed controls can be used 
together in one unit. ™ The Versa Series ‘‘A’’ Solenoid Valves used with this assembly are the 
largest capacity valves for their size. These four-way 
valves have a full 3/16” diameter flow area and 
measure only 15” in diameter. ® Combined with 
Versa ‘“‘A”’ Valves these Co-Ordinates provide the 
most flexible and reliable Multiple Solenoid Valve 
Assemblies in the Hydraulic and Pneumatic Control 
Valve field. ® Co-Ordinates are available from author- 
ized Versa Distributors throughout the world. Write 
for Bulletin #960. 


VERSA PRODUCTS COMPANY, IN C. 150-D Coolidge Avenue, Englewood, New Jersey 


For further information mark No. 17:1 on Readers’ Service Card 
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The swing-tail attracted the interest of newsmen at its 
first public appearance. Initial delivery was 
made to a US airline a few weeks ago. 


DESIGN ENGINEERING JULY 1961 


Design Engineering 
July, 1961 


Fluid power solves 


unique problem 


in aircraft design 


F. N. Newell, chief mechanical 
designer for Canadair Ltd., explains 
the operation of the swing-tail 


Applications of fluid power in the aviation field could 
be described as legion. It has been said that the modern 
supersonic aircraft would never have been developed 
had not the everyday concept of fluid power been gen- 
erated. From the ups and downs of the undercarriage, 
through the power boost given to the pilot’s movements 
of the stick, and to the all-important adjustments of the 
aerodynamic control surfaces . . . through all of these 
fluid power plays a very vital part. 


Probably the most unique application of fluid power 
in recent years in the design of aircraft has been its use 
in the swing-tail arrangement of Canadair’s CL-44. The 
concept of this commercial cargo aircraft, in which 
freight may be directly loaded into the cargo compart- 
ments by swinging the fuselage tail-end open, produced 
some varied and interesting problems. 


Main hydraulic system 


The aircraft’s main hydraulic system is of the closed- 
centre type operating at 3,000 psi generated by two 
Vickers constant delivery pumps driven by constant 
speed units on engines 1 and 2. A solenoid-operated 
unloading valve is fitted between the pressure and return 
manifolds to permit depressurizing the system in flight 
when hydraulic services are not required, thus improving 
the life characteristics of the system. In addition, a 
hand pump is provided for emergency use. 


However, it was considered convenient from the 
operational point of view to provide an additional 
method of supplying hydraulic pressure for the swing- 
tail actuation. Therefore, an electrical motor-pump unit 
was added which can, in an emergency, be used as an 
alternate supply of pressure to operate essential services. 
This pump has a capacity of 4 USGPM at 3,000 psi and 
is connected into the main hydraulic system. Thus, the 
tail-actuation hydraulics became a subsystem of the 
main hydraulic power circuit. 


The fuselage swing-tail of the Canadair Forty-Four 
is Opened and closed by two double-acting hydraulic 
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HINGE 


TONGUE LOCK FITTING 


Ys : . INTERCOM PANEL 
6 » : 


FORWARD 

FLIGHT CONTROL 
INTERCONNECT 
MECHANISM 


HOT-AIR DUCT 





HINGE FAIRING 


SWING TAIL 
CONTROL PANEL 


SWING TAIL LOCK 








ALIGNMENT SKI 


WEDGE BLOCK 


MANUAL OVERRIDE AND 


PROTECTIVE SILL 
FOR LOCK FITTINGS 


actuators coupled in tandem, located in the dorsal fin. 
The forward unit of this pair incorporates two ball-type 
internal locks which lock the actuator at each end of its 
stroke, while the aft actuator has one internal lock 
which engages when the actuator is fully extended. The 
locks are automatically released when a reverse selection 
is made. The cylinder of the forward actuator is secured 
to the fuselage structure while the piston rod is pin- 
connected to the aft actuator piston-rod. This piston-rod 
connection is supported in a crosshead-type slider oper- 
ating in two guide rails attached to the fuselage tail 
structure. The cylinder end of the aft actuator is con- 
nected to the structure of the vertical stabilizer with 
access to the actuators being provided by panels in the 
dorsal fin structure. 

The latchpin actuators are double-acting units, each 
incorporating a mechanical lock which engages the pis- 
ton rod in the extended position. This lock prevents any 
movement of the latchpin from the engaged position, 
unless a positive predetermined pressure is applied to 
the retract side of the actuator. Two microswitches are 
installed at each latch position, operated by the latchpin, 
one at each end of the actuator stroke. The micro- 
switches at the extended end of the actuators are in 
series and connected to the swing-tail “Not Locked” 
warning circuit, while those at the retract end of the 
stroke are connected into the main actuator selector- 
valve circuit. The latches are carried in fork fittings 
attached to the tail fuselage structure and are arranged 
to match tongue fittings located on the rear frame of 
the main fuselage. (See figure above. ) 


Selector valve is electrical 


The flow of hydraulic fluid to the two main actua- 
tors is controlled by an electrically operated selector 
valve with a similar valve controlling the operation of 
the eight latchpin actuators. The actuator ports of the 
main actuator-selector valve are closed when the valve 
is in the neutral (de-energized) position while at the 
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QUICK-DISCONNECT PANEL 


FIRESEAL FOR AFT 
UNDERFLOOR 
COMPARTMENT 


same time the actuator ports of the latchpin-selector 
valve are connected to return. Electrical and mechani- 
cal sequencing is employed between each of the main 
actuators and the latchpin actuator circuit. The latch- 
pin actuators are not individually sequenced, since the 
random latching resulting ensures that the latchpin with 
the lightest engagement load will operate first and by its 
local “buttoning up” action provides easier engagement 
for the tadjacent latches. 

It was found that the unlatching sequence is not the 
reverse of this random pattern. This is due to the fact 
that when the “buttoning-up” process occurs, the male 
and female torsional shear-wedges located at the joint 
faces of the frames at the fuselage break tend to hold 
the tail by friction, therefore the problem of the last 
latch out being heavily shear-loaded is minimized. 


Mock-up for testing 


When the preliminary design was completed, it was 
decided that a full-scale functional mock-up should be 
built. Therefore, approximately 10 feet of representa- 
tive structure for each side of the swing-tail joint was 
built and suitably mounted so that the effect of wind 
speed and cargo load in the tail portion could be studied. 
As a result of operational experience with this speci- 
men, certain development-type changes were made, but 
the main design remained unchanged and successfully 
completed a number of cycles of operation more than 
sufficient for the life of the aircraft. 

This functional mock-up also served as an admirable 
demonstration piece to convince visitors to Canadair 
that swinging the tail of such 1a large aircraft was a very 
practical way of loading cargo, and that the hydraulic 
actuation would give good, trouble-free service. 

The control panel is located on the right-hand side 
of the fuselage just aft of the break, and contains the 
necessary switches and indicator lights which are paral- 
leled with warning lights on the pilot’s annunciator 
panel in the cockpit. 
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Schematic of the swing-tail hydraulic system. 


Before the tail can be operated, the quick-disconnect 
coupling at the control position must be connected. 
When the control switch is selected to OPEN, electrical 
power is directed to release pneumatic pressure from the 
fuselage joint seal and to select the main actuator selec- 
tor valve to the CLOSE position. This directs hydraulic 
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pressure to the close side of the main actuators to 
relieve the shear loads from the latchpins. When the 
pressure at the aft main actuator reaches 2,500 psi, a 
hydraulic pressure switch in the circuit energizes the 
latchpin selector valve to allow hydraulic pressure to 
withdraw the pins. Once selected, a holding relay main- 
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REAR ACTUATOR 
FULLY EXTENDED 
AND LOCKED 





FORWARD ACTUATOR 
FULLY EXTENDED 
AND LOCKED 





The use of two cylinders in series provides 
different sized openings for the loading and 
discharging of air freight. 


CL-44’s with the swing-tail will ferry freight for 
the major all-cargo airlines in the United States. 
Note the swing-tail hinges in the picture below. 








tains the selector valve in the withdrawal position, 
regardless of pressure fluctuations, until the tail is open. 


Completion of latchpin withdrawal reverses the 
selection of the main actuator selector valve through the 
latchpin microswitch and a relay. The selector valve 
then directs hydraulic pressure through a pressure-reduc- 
ing valve and, in the free-flow direction, through a 
pressure-operated check valve to extend the aft actuator 
and open the tail approximately 51 deg.. On reaching 
the end of its stroke, the aft actuator internal lock is 
engaged which, in turn, opens the sequence valve. At 
the same time, the microswitch on the crosshead rails is 
actuated to de-energize number 1 solenoid valve. This 
directs the pressure from the sequence valve to the 
extension port of the forward actuator and also to the 
operating port of the forward actuator pressure-operated 
check valve. 


Pressure disengages actuator 


This pressure disengages the forward actuator 
internal lock and opens the pressure-operated check 
valve to permit the forward actuator to extend and open 
the tail the full 105 deg. When the forward actuator is 
locked in the extended position the microswitch in the 
actuator, through a relay, switches on the OPEN and 
LOCKED light on the control panel. The control switch 
can then be released and the pump switched off. 


Placing the control switch to CLOSE switches off 
the OPEN and LOCKED light and energizes the main 
actuator selector valve to the close position. This directs 
hydraulic pressure to the retract port of the forward 
actuator through the pressure-operated check valve in 
the free-flow direction, the return fluid passing through 
the energized number 2 solenoid valve to return. This 
releases the forward acuator internal lock and retracts 
the actuator to lock it in the retracted position. 


As the lock in the forward actuator is engaged, the 
sequence valve is opened to direct pressure fluid to the 
number | solenoid valve which is de-energized at the 
same time to complete the circuit to unlock and retract 
the aft actuator. When the tail is fully closed, a micro- 
switch on the structure reverses the latchpin selector- 
valve selection to extend the latchpin actuators and 
insert the pins. This same circuit de-energizes the seal 
control-valve to pressurize the seal. 


With all the latchpins fully engaged and the quick- 
disconnect coupling correctly stowed, the amber OPEN 
light on the control panel and annunciator lights are 
out. A visual check of the latchpins can be made 
through cutouts provided in the interior trim and struc- 
ture. An access door in the cabin floor and a walkway 
in the tail underfloor area facilitates checking and serv- 
icing of the lowest latchpins. * 
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Choosing the right valve for one of the many fluid power applications is 


Fluid power systems can squeeze steel through an ex- 
trusion die or gently nudge a damping rod into a 
nuclear reactor. They direct fire-control on ships and 
planes, bore cylinder blocks, lift elevators, apply brakes, 
and forge tools. And it is valves that make this wide 
range of applications possible. 

Without valves our fluid power circuits would be 
useless. Today the designer of a fluid power circuit is 
faced with the problem of choosing from among hun- 
dreds of different valves to perform thousands of 
specific functions. But such versatility creates its own 
problems. The designer is being called upon to know 
more and more . . . and not the least of the subjects 
requiring attention is valves. 

Take for instance, the so-called common check 
valve. Which one is best? Which one should you use? 
What do you really know about them? 

A check valve has been defined as: “A valve which 
permits flow in one direction only and self-closes to 
prevent any flow in the opposite direction.” 


In its simplest form 


In its simplest form this valve consists of a drilled 
inlet port that is closed off by a spring or gravity held 
ball. Flow to the inlet port lifts the ball off its seat, and 
oil flows freely to the outlet port. Reverse pressure 
forces the ball against the seat and closes off the flow. 

The primary disadvantage of a ball element is a 
poor wear characteristic. If the ball always seats in the 
same position, it can be expected to seal satisfactorily. 
If it reseats in the one position often enough to wear a 
groove at the seal line, any later rotation of the ball 
will ruin the seal. For this reason balls are often guided 
or poppets are substituted. The poppet design always 
maintains the same relationship with its seat. 

If the ball or the poppet is not spring-loaded, the 
valve must be installed so that gravity will guide the 
moving element to its seat. For lower-pressure ranges 
it is common to design a hinged flapper that swings 
against a seat when pressure and flow are reversed 
through the valve. Flapper units rarely have a spring 
closing device, so the valve position at installation is 
important. Spring-loaded checks may usually be in- 
stalled in any position. 

There are many places where an in-line check 
valve can be used to advantage and a savings in 
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For the simplest contro 
system..use check valves: 


simplified by John J. Pippenger, vice-president, Double A Products Co. 





original cost can be effected without interfering with 


maintenance procedures. However, if an elbow is 
needed in a line that contains a check valve, then an 
angle check may be less expensive than the in-line 
model and two connections are eliminated. This valve 
offers easy access to its internal working parts. The 
cap may be drilled and tapped for an additional con- 
nection as a source of pilot pressure. The tap also 
makes a good gauge connection for the circuit, or a 
small bleeder valve may be inserted to remove en- 
trapped air at high points. 

Ready access to the interior of this valve makes it 
an ideal vantage point to check fluid condition. Often 
it is easier to remove the poppet and inspect for 
varnish deposits or other indications of fluid deteriora- 
tion at this point than at any other place in the circuit. 

Excessively high spring loads are to be avoided in 
check valves. If the valve closes and opens too quickly, 
hydraulic shock waves are created, and even small 
shocks may set up harmonic vibrations with other 
machine members, causing undesirable noise and 
chatter. 

Check-valve poppets may be drilled to take an 
orifice plug. These are often used in small industrial 
elevator circuits and in tilting mechanisms as a safety 
control. The elevator, for example, will rise at a speed 
dependent on the flow to the lift cylinder. The gravity 
return, however, may be much faster if there is no 
restriction in the line to the tank. To limit return speed 
the orifice check valve is placed in the cylinder line so 
as to permit free flow on the upstroke and controlled 
flow on the return. 


Pilot operated checks 


The simplest type of pilot - operated check combines 
a poppet with a simple piston which will unseat the 
poppet when pilot pressure is applied. To lift the piston, 
pilot pressure times pilot-piston area must be somewhat 
greater than contained pressure times poppet-seating 
area. Force of the light spring tending to hold the poppet 
closed must also be overcome by pilot pressure. The 
ratio of piston area to check-seat area varies in dif- 
ferent models. 

Most single-acting pilot-check valves are abrupt in 
opening and throttling is limited. If throttling is re- 
quired, some other type of valve should be used. 























Pilot connection —~ 











Controlled 
flow 


The basic pilot-check 
valve permits free flow 
in one direction. Flow 
is completely stopped 
in opposite direction. 


















































Orifice plug 


The poppet is drilled 
and tapped to take an 
orifice plug. Forward 
flow is free, and return 
goes through — restric- 
tion. 
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Three-step decompres- 
sion valve. Ball check, 
second poppet, then en- 
tire poppet are lifted. 
Reverse flow is free. 


Adequate pilot pressure must be maintained on the 
pilot of the check to guarantee that it is held open. A 
check valve piloted from a line in which the pressure 
varies with the load will flutter, setting up detrimental 
shock waves. When the pilot-operated check is used to 
hold a load on a vertical cylinder, it is common to 
take the pilot source from a point in series with a 
sequence valve so that this necessary source of pilot 
pressure is maintained. 


In many machines the pressure never rises any 
higher than the force required to move the work. A 
good example of this type of circuit would be a broach- 
ing machine in which the cutting force is directly 
proportional to the type of metal being machined, the 
sharpness of the tools, and the amount of metal being 
removed. As the tools become worn, higher forces are 
required to push or pull the cutters through the work. 
Maximum pressures on machines of this type are usually 
based on maximum possible loading that can be tolerated 
by the mechanical design. 


Sudden decompression of such systems may damage 
or wear circuit components. When abrupt action is 
undesirable, controlled pilot-check action can assist in 
decompression. A ball or small piston is first unseated 
by the pilot piston. A portion of the oil under pressure 
is released through a small orifice at high velocity to 
lower the contained pressure to a secondary value. The 
main poppet then releases at a reduced shock rating. 
By first releasing oil through a relatively small orifice 
at high velocities, movement of the load mass is slowed 
until all stresses are diminished. 


The two-step decompression cycle is adequate for 
the average machine-tool application. Note that the 
manifold mounting should reduce all stresses at the 
poppet area—important in machine tool operations in 
which fine-feed mechanisms may be controlled by the 
pilot-check valve. 


In larger press applications it is often desirable to 
incorporate a three-step decompression cycle. Three- 
step decompression checks are made in two basic se- 
ries. The standard type is manufactured with a pilot 
piston whose area is smaller than the effective area of 
the poppet. A molding-press circuit might incorporate 
a simple ram-type cylinder for application of pressure 
against the closed platens. The press is opened and 
closed with one or more jack rams or cylinders. As 
the jack rams close the press, the main ram is filled 
through a check valve by atmospheric pressure. If 
atmospheric pressure is inadequate to open a normal 
spring-loaded poppet with the relatively high spring 
pressure needed by large poppets, it may be desirable 
to hold the poppet open with pilot pressure. After the 
press has closed, fluid under pressure is diverted into 
the main ram to build up the desired tonnage on the 
platens. At this time pilot pressure is released on the 
check valve so that it closes. If additional prefill checks 
are used, they may operate automatically by the cessa- 
tion of movement of the ram. 


Large pilot pistons 


A pilot-check valve may be equipped with a pilot 
piston having greater area than the main poppet. In 
this unit the decompression factor may be less important 
than the function of opening flow in a relatively smooth 
manner. Units with a large pilot piston are intended 
to open against a continuing flow of fluid wherein the 
opening of the pilot check will only momentarily lower 
the pressure value. 

Many civil-engineering installations, such as flood 
gates and other power-control devices, use this type of 
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pilot-operated check valve to hold units that may not 
move more than two or three times a year or possibly 
only in an emergency that happens once in several 
years. 

In some installations pilot-operated check valves 
are placed in pairs in a common housing with each 
pilot line coming from the free-flow side of the opposing 
check. These check valves are used in cylinder lines. 
When flow to the check valve is stopped, pilot pressure 
is relaxed and the checks lock the cylinder in position. 
The directional-control valve is of the three-position 
centring type with pressure blocked in neutral and the 
cylinder lines relaxed to the reservoir. This compound 
unit of dual checks is sometimes built into a package 
manifolded between a mounting plate and the body of 
the directional-control valve. 


Fine feed control 


Circuits have been developed in which pilot-oper- 
ated check valves are the key to precise control of 
machine movements. For the small flows in some feed 
circuits, directional-control function is taken over by 
several pilot-operated check valves. The check valves 
are controlled by conventional piloted four-way or 
three-way valves. The check valve either blocks direct 
flow of fluid from the cylinder for stopped position or 
opens to a desired orifice to permit uncompensated 
feed. A second pilot-operated check is teed between 
the blocking pilot-operated check and the cylinder and 
can be opened back to the reservoir to permit a rapid 
traverse when needed. This permits fine-feed rates when 
load and pressure are uniform and a compensating 
factor is not essential. 


Another method of providing an extremely fine 
feed is to use an intensifier in reverse. This is then an 
amplifier of volume rather than an intensifier of pres- 


sure. With the assistance of pilot-operated checks to 
channel the fluids in the proper manner, meter-out oil 
from the cylinder would be directed to the small- 
diameter piston in the intensifier. The piston lap is 
usually of sufficient length so that sealing is adequate. 
Oil from the large-diameter piston would be directed 
through an orifice (either compensated or uncompen- 
sated) at a much greater rate than the entering fluid. 
The quantity of oil to be controlled would be a function 
of the length of feed required. The degree of control 
would determine the amount of amplification. 


Note that a limited stroke is involved and that an 
amplifier must be chosen of sufficient size to handle 
maximum length of feed. In addition, circuit operation 
must permit resetting the amplifier to its starting position 
before further feeds are attempted. 

A feed circuit may make use of an amplifier 
system. The pilot-operated check valve is held open 
for rapid traverse. The head end of the cylinder is 
used for the meter-out part of the feed. This permits 
maximum use of the available area during the feed 
operation. When the pilot check is closed, fluid from 
the head end is diverted to the small end of the 
amplifier. Fluid from the large side of the amplifier 
passes through the feed-control valve and to the tank. 
When the directional-control valve is reversed, fluid 
passes freely through the unpiloted-check valve in the 
cylinder line. This check valve sets up a sufficient pres- 
sure drop to make certain the amplifier is recharged 
for the next cycle. A coarse feed can be introduced 
with a second line teed off the head end of the cylinder 
through a second pilot check to a flow-control valve. 
However, direct flow control is usually adequate for 
the coarse feed. * 


DESIGN ENGINEERING JULY 1961 





Pair of pilot operated 
checks with pilot lines 
crossed lock cylinder 
in position until di- 
rectional valve shifts. 
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Air power makes 


smaller firms 
competitive 


It is no longer necessary to build special 
integral controls for each individual 
machine application. An interchangeable 
unit solves the problem. Irwin Walle of 
Holman Bros. (Canada) explains how 
universal air control can help the small 
operator beat big competition. 


Building versatility into our industrial operations in 
order to compete with other countries that enjoy high 
production runs, has long been one of the special ac- 
complishments of Canadian engineers and designers. A 
single facility that can be readily adapted to any one of 
a variety of operations often is the best, and sometimes 
the only, solution to the problem of obtaining versatility. 
Such a facility is described below. 

Per capita, Canada uses more air power than any 
other country in the world. And the major users in 
Canada are not the larger companies that receive their 
engineering guidance and ideas from abroad, but rather 
the smaller manufacturers whose livelihood depends on 
their ability to compete with the overflow production 
from the expensive and highly productive machinery. 

For this reason the air circuit, or rather control by 
air, has been developed in Canada to a much greater 
degree than in other countries. This is a natural pheno- 
menon, since air is often considered not very satisfactory 
for the transmission of power where the more expen- 
sive electro-hydraulic methods of control can be easily 
justified on large production machinery. 

Consequently the advantages of an air control sys- 
tem, even when applied to hydraulics, has escaped at- 
tention elsewhere. This has permitted the Canadian 
manufacturer, by the ingenious employment of such 
systems, to build production machinery at a fraction of 
the cost to foreign competitors. In fact, Canadians are 
already exporting many such products. It is also worth 
noting that the majority of machinery exported by 
Canada is air operated. 


Progress is slow 


In spite of this, air control has not progressed 
anywhere in keeping with its potential. This is partly 
due to the tremendous interest centered on electronics 
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The author shows DE’s editor how a 
sequence for controlling nine 
cylinders can be set up at 

the central pilot control. 


during the past few years. The time spent in assembly 
and experimentation with an air circuit can often offset 
the savings in initial cost and provide some first class 
headaches as well. Also, even with the cost savings of 
an air circuit, it is often still too expensive to build a 
machine purely for the production of one particular 
part in comparatively small quantities. 

These factors have resulted in a tendency for de- 
signers of machines with air circuits to “cut corners”. 
When a machine has to be produced at absolute mini- 
mum cost, a great deal of responsibility is often placed 
upon the air equipment used. The accuracy and func- 
tion of the equipment is relied upon where guides, 
bearings, stops and other mechanical features would 
normally be introduced. Yet, in spite of the very im- 
portant role to be played by the air equipment, the air 
circuit is invariably the first to suffer under the cost- 
cutter’s axe, especially where one valve can possibly be 
used to do the work of two or three. While this 
illustrates the versatility of an air circuit, it is only too 
often overlooked that every valve cut out of a circuit 
invites experimentation, and experiments are costly. 

To provide an immediate solution to the “short run” 
production problem then, it is first necessary to provide 
a method of transmitting power in controlled sequences 
which can be installed by untrained personnel without 
any experimentation. Secondly, this system must be 
inexpensive enough to warrant its use in production 
runs of a few hours’ duration. 

These specifications sound very imposing. However, 
a system of pneumatic controls has been developed 
which provides a simple answer. This is a prefabricated 
universal circuit, which can be built by a manufacturer 
of pneumatic equipment, or by the user himself. The 
circuit is entirely contained in a box, and this has led to 
the use of the term “canned.” 
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the jumper lines and 
control points. 


The foremost advantage of the canned circuit is 
that it can be preset by the manufacturer to the desired 
function and supplied under a guarantee that it will 
perform that function. This immediately dispenses with 
designing, installation and experimentation costs. At the 
same time, being an air circuit, it uses very little equip- 
ment other than is normally used in an appropriate 
circuit and thus effects all the savings occasioned by 
the use of air. 


A universal circuit control 


Secondly, being universal, it can be utilized for any 
application, which means that it can be transferred from 
one machine to another. This transfer can be effected 
very rapidly and the equipment be made to accomplish 
an infinite number of sequences by selection alone. 

Therefore, if a series of machines or complex jigs 
are developed to produce short run components, the 
individual cost of these machines will be confined to the 
actual machine parts and the cylinders which move 
them. The cost of the valves and controlling mechanism, 
which normally runs to some 50% of the machine’s 
cost, will be spread over the total of all these machines 
as the one control system will operate any of them 
individually, and will always be available for further 
applications. 

In the case of high production, where a number of 
these circuits are in constant use, only one would be 
required as a replacement in the case of malfunction. 
Down time would be reduced considerably, as the en- 
tire circuit would be replaced, dispensing with the need 
to immediately discover the offending valve. 


Principle is simple 


Although the development of the canned control 
took a considerable time, the actual answer, when 
broken down, is so simple that it is astonishing that it is 
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Pilot valves hand-tightened into slots are 
engaged by two piston-operated cams 
moving in opposite directions. 


not already in general use. It is based on the simplest 
form of an air circuit, where cylinder A, which when 
operated, contacts a pilot valve which causes cylinder 
B to operate. 

If cylinder B then contacts another pilot valve to 
reposition the main control valve, both cylinders will 
retract. 

This circuit is non-adjustable. The pilot valves are 
located on the machine in a permanent position and are 
actuated by mechanisms operated by the cylinders. It 
is, however, completely assured that cylinder B will not 
operate until cylinder A has achieved the required 
movement. 

If it is required that cylinder B should retract 
before cylinder A, then the circuit would have to be 
completely reworked. In this case, another pilot and 
another control valve have been added to the circuit. 
Again, the circuit is not adjustable, but it illustrates 
clearly the advantage of cutting off air to the pilot 
valves in circuit work. 

If a number of cylinders are required to operate in 
a similar sequence, the resulting piping and number of 
valves used is considerable. But, if instead of using the 
working cylinder to activate the pilots, another cylinder 
is used purely for the purpose, the relative circuits are 
as shown on the next page. 


All lines are direct 


While another pilot valve has been added and also 
the control cylinder, the important factor is that all the 
lines are direct connections and can be numbered. Also, 
if the pilot valves are mounted so they can be easily 
repositioned, then alternative sequences can be set up 
by adjustment of the pilot valves alone. Thus, if the 
next operation called for cylinder A to advance and 
retract, followed by a similar movement of cylinder B, 
then all that would be necessary would be the re- 
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positioning of the pilot valves. In addition to this, if 
cylinder A is required to advance and retract rapidly, 
while cylinder B has to hold its extended position for a 
time interval before retracting, then the pilots could be 
repositioned to accomplish this. 

We now have a basic sequence and timing circuit. 
To make it automatic, the last pilot valve actuated by 
the cylinder is also used to reposition the main control 
valve and reverse the control cylinder. When this is 
done, unless one way trips are used on the pilot valves, 
they will also give a signal to the valves they control by 
the reverse stroke of the control cylinder. To counteract 
this, air is supplied to the pilot valves only during the 
forward stroke of the control cylinder by taking the 
supply line from the main control valve, leaving the 
pilots “dead” during the return stroke so that, although 
actuated, they are unable to transmit a signal. 

Two different cycles 

Once this is done, it is an easy matter to set up 
another bank of valves which are supplied with air 
only during the reverse stroke of the control cylinder, 
which doubles the amount of pilot valves actuated by 
the control cylinder and enables a definite programme 
to be divided into two completely different cycles. 

These cycles can be conveniently termed “load” 
and “unload”, mainly to distinguish the movements but 
also because most machines require these two functions. 
The two movements can be made at completely differ- 
ent speeds by speed controls on the controlling cylinder, 
permitting the machine to load slowly and unload 
quickly, or vice-versa as the operation requires. The 
two movements can also be combined to give a constant 
rotating cycle if the “load” and “unload” features are 
not required. 

This forms the basic control mechanism required. 
It can easily be mounted on a panel or enclosed in a 


Control 
valve 2 


Basis of the system is the 
operation of one cylinder by 
another, as above. 


Control 
valve 2 


Both cylinders return by 
means of a second pilot valve 
operated by a separate cylinder. 


box. The leads from the pilot valves can be taken 
through a common point and numbered. Thus, if a 
different sequence is required, it is not necessary to 
move the pilot valves at all, but by means of easily 
connected couplings, the changes can be made by 
interchanging the control points. The pilot valves then 
need only be moved to govern the time intervals be- 
tween operations. 

As shown, the circuit is able to give eight completely 
separate impulses. However, if more impulses are re- 
quired, it is only necessary to lengthen the stroke of the 
control cylinder and include more pilot valves. 

At this point it is well to note that, in an extremely 
slow cycle, or one where the control cylinder is passing 
the cam over the pilot valves very slowly and yet a 
very fast movement is required by some cylinders, it is 
necessary to place the two pilot valves controlling the 
cylinder very close together. The bulk of the pilot 
valves prohibits this and it therefore becomes advisable 
to place the pilots on both sides of the cam. To prevent 
a complexity of lines by this procedure, two control 
cylinders are used, moving in opposite directions, one 
controlling the “load” movement and the other the 
“unload”. This also has the advantage of causing both 
cylinders to activate their pilot valves only during the 
forward stroke of the cylinder, avoiding any confusion 
or delays while the directional changeover is made. 

If balanced spool types of control valves are used 
to receive the signals from the pilots, these valves can 
in turn be mounted on a panel and numbered to 
correspond to the cylinder or cylinders they operate. 
Again, being in a permanent order, the parts can be 
numbered and changing the panel from one machine to 
another merely involves the attaching of lines with 
matching numbers. Therefore, to set up a sequence with 
this system is a question of matching numbers through- 
out. It requires no engineering or circuit drawings. * 


Separate cylinder actuates 
the pilot valves in 

the desired sequence and 
time ratios. 
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Hydraulics 


helps locate 


enemy subs 


Bruce French, P.Eng., tells how 
Vickers-Sperry of Canada Ltd. 
designed sonar retracting gear 
for the R.C.N.’s sub chasers 


Fouling problems on marine mechanical equipment 
can cause unexpected troubles. This was the case in 
the handling gear for the 7A Sonar device on board 
the Royal Canadian Navy’s “DE” vessels. An apparent- 
ly sound mechanical device for raising and lowering 
the sonar gear was operated by four screws. These 
screws were made of stainless steel and the nuts in the 
moving part of the equipment were made of a phenolic 
material. This device, originally designed and installed 
in the U.K., was not expected to give any troubles in 
operation. Subsequently, it was found that fouling and 
a calcareous deposit on the screw was extremely hard 
on the phenolic nut and required frequent overhaul 
with expensive dry docking. 

Various materials for both the screw and the nut, 
which are both in the flooded area, were tried without 
much improvement. The design of the square thread 
with its resultant sharp corners probably assisted in 
the plating out of the hard, brittle material. 

In searching for an answer to this problem, alterna- 
tive methods of raising and lowering were considered. 
The success of hydraulic handling gear on other sonar 
devices had directed attention toward the use of hy- 
draulic cylinders. However, this presented some prob- 
lems since the central area must be left free for the 
sonar gear. This precluded the use of either a single 
central cylinder or the hydromotors used on other 
raising and lowering gears. 


Novel servo-system is solution 


The only reasonable proposal seemed to be either 
a two ram system or a four ram system. Each of these 
systems appeared to be impractical, since the raft, 
which weighed several tons, must be kept level during 
raising and lowering to prevent jamming. However, a 
novel mechanical servo feed-back hydraulic system 
was proposed to maintain the raft in a level position. 
The four ram system was favored since it would pro- 
vide stability in both the lateral and longitudinal direc- 
tions, although it seemed to be more complicated. 
Stability and freedom from jamming were considered 
to be most important, and the four ram system was 
accepted. 

One of the problems encountered in design was 
that no one was exactly sure of what forces would be 
encountered in service. It was expected that the ship 
might roll as much as 50 degrees from the vertical 
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The old system for raising and lowering 
the sonar gear was mechanically driven. 
A calcareous deposit formed on 

the screws damaging the phenolic nuts. 
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In the revised system four hydraulic 
cylinders raise and lower the raft and sonar 
dome. Their level is automatically 
monitored to prevent jamming. 





Working on a development project under the 
sponsorship of the Royal Canadian Navy, engi- 
neers of Vickers-Sperry of Canada Limited have 
redesigned the leveling mechanism for the sonar 
gear on some vessels, The new design, which con- 
verts the system from mechanical to hydraulic, 
will eliminate a fouling problem that was causing 
operational failures. Here’s the story of how the 
project was successfully completed . . . with pros- 
pects for universal adoption of the new tech- 
niques developed. 
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When both cylinder systems are 
not rotating at the same speeds 
the servo valve bleeds oil from 
the faster system to slow it down. 
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In the hydraulic cylinder the 
Stationary guide rod is maintained 
laterally while a tube, attached to 
the piston, slides down around it. 
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and also that the sonar gear might come entirely 
above the surface of the water at times, in a heavy 
sea. This would mean that the full weight of the ship 
would act to drive the sonar gear down into the water. 


Under these conditions, it would be extremely diffi- 
cult to calculate the forces which might be encounter- 
ed. It did not appear to be practical to measure these 
forces in actual service, and some assumptions had to 
be made. It was expected that the rolling of the ship 
would create lateral forces which would tend to cause 
the two cylinders on one side to lift, and that the for- 
ward motion of the ship would cause the two aft 
cylinders also to lift. Further, these forces could occur 
when the handling gear was in motion or in the 
locked position. To prove out the system after it was 
built, a complete handling gear was set up and loads 
were applied with other hydraulic cylinders to simulate 
the wave action and motion of the ship. These loads 
were applied suddenly and in all directions to simulate 
the extreme conditions. 

The servo system used is illustrated at the left. 
There are four of these systems, one between each 
adjacent pair of cylinders. This is a purely mechanical 
system which involves no electrical components, other 
than limit switches which signal the extreme limit of 
the travel. A mechanical system was preferred due to 
the possibility of power supply failure on board ship, 
and the necessity of being able to operate the system 
by hand using a hand pump if required. 

A simplified hydraulic circuit for one cylinder is 
shown on page 55. There are four identical systems 
which are built into one complete power unit package. 
All valving was mounted on a steel manifold which 
had drilled passages to carry the flow of oil. This type 
of construction reduced the possibility of leakages and 
provided a unit which is highly resistant to shock and 
vibration. 


Material selection was important 


Particular attention was paid to the selection of 
materials to reduce the possibility of corrosion. The 
piston rod tube was made of Monel and chrome 
plated, while the stationary guide rod was made of 
stainless steel. These are both in the flooded area and 
will be subject to the same calcareous deposits and 
abrasion which so seriously affected the screw and 
phenolic nut arrangement of the previous handling 
gear. Since the piston rod is smooth and chrome 
plated, it is expected to be more resistant to this deposit 
and to abrasion. Also, a wiper ring on the bottom end 
of the cylinder gland will assist in cleaning off the 
tube as it is drawn back up into the cylinder on each 
stroke. The effect of galvanic corrosion due to inter- 
reaction of dissimilar metals was given considerable 
thought, and selection of materials was guided by this 
factor. 


The seals on the hydraulic cylinder were designed 
specifically for this job and have two sets of chevron 
packings. One set faces out to keep the water out of 
the cylinder, while the other set faces in to keep the 
oil in under pressure in the hydraulic cylinder. A space 
is provided between these two seals which is drained 
to the inside of the ship. This drain chamber can be 
checked periodically to determine the state of the seals. 

When the unit was finally assembled and tested, the 
raft could be maintained in a position parallel to the 
top of the sea chest within .020” under all conditions of 
simulated load. Even when a wooden block was used 


to jam the raft at one corner, the raft maintained its 
position. * 
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The hydraulic power unit is completely sealed, 
except for air breathers, to prevent oil 

loss when the ship is rolling. Emergency hand 
pump is in right foreground. 















































Modified system for extending and 
retracting the sonar gear through 
the bottom of the ship. Only the 
stationary part is visible. 
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A - Reservoir 

B - Electric motor 

C- Vane pump 

D - Relief valve 

E - Solenoid 4-way valve 
F -Counterbalance valve 
G- Check valve 

H - Rotary servo valve 

J - Cylinder 

K - Gage 

L -Filter 
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This circuit represents the 
hydraulic system to one of the 
four cylinders. Valve H bypasses 
flow of pump C to stop or slow 
down cylinders J, allowing the 
other cylinders to catch up. 





FPS: doing a big job for fluid power 


The organization and plans of the Fluid Power Society are outlined by its 


executive vice-president, Barrett Rogers 


The term fluid power in its present concept is becoming 
used more universally to cover power transmission by 
hydraulics and/or pneumatics. Although the art is old, 
it is only during the last two decades that it has come 
into prominence and its widespread field of application 
recognized. The Fluid Power Society has been formed 
to bring together all persons engaged or interested in 
any activity which may further the development and 
use of fluid power and the dissemination of knowledge 
pertaining to it or related subjects. 


Prior to 1953 in Canada or the United States there 
was no technical society or association devoted solely to 
the interest of those engaged in the fluid power field. 
It is true that one of the older engineering societies 
operating in these countries had a hydraulics section 
in its organizational structure, but this was interested 
primarily in the hydraulics related to power generation, 
not power transmission as we view it. For example, 
the interest was in such things as the design of penstocks 
and the cavitation of turbine impeller blades. The term 
hydraulics was connected more with the field of civil 
engineering and the loss of pressure in water distribution 
systems, drainage and the measurement of flow in 
pipes and over weirs and dams. Engineering schools 
offered courses in hydraulics and fluid mechanics, but 
their content covered little of interest to fluid power 
technicians other than an understanding of some of 
the basic laws or theorems such as Pascal’s and 
Bernoulli’s. 

There was, however, one group that specialized in 
hydraulics as we like to think of the term, and that was 
the National Conference on Industrial Hydraulics, or- 
ganized in the post World War II era. They hold a 
two-day meeting annually in Chicago under the spon- 
sorship of industry and the Illinois Institute of Tech- 
nology. Of latter years it has included pneumatics in its 
program. 


Automotive industry needed standards 


In the automotive manufacturing industry there was 
a feeling some years ago that steps should be taken to 
establish certain standards, principally in performance 
for use in their production processes. The result was 
the Joint Industry Conferences in which hydraulics and 
pneumatics were recognized as important factors in 
production techniques. These Conferences, called about 
every five years, served good purposes; but they were 
limited in their coverage and effectiveness due in part 
to a lack of formal organization in which suppliers had 
inadequate representation and fore-knowledge of con- 
ference agenda. 

It was not until 1953 that the first formal organiza- 
tion with continuity in the fluid power industry came 
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into being in the United States . . . the National Fluid 
Power Association composed of manufacturers of fluid 
power components. It was the author’s privilege (with 
some past experience in the fluid power field) to help 
organize this group and to serve since then as its 
Executive Vice-President and Secretary. 


Although primarily a trade association interested in 
developing markets for the sale of its members’ prod- 
ucts, there were two more important reasons for its 
organization. One of these recognized the trend toward 
the limited standardization of performance and prod- 
ucts as evidenced by the Joint Industry Conferences, 
and with the lack of satisfactory forum in which 
suppliers could discuss these and other problems of 
mutual interest affecting their welfare. The other rea- 
son, and probably more prominent, recognized the lack 
of adequate educational facilities and the need to im- 
prove the dissemination of knowledge of fluid power at 
all levels from research and development to operation 
and maintenance. Therefore, it was only natural that in 
its organization and during its operation for eight years, 
its Technical Board and its Education Committee have 
received major attention. 


One of the problems faced at the time of the NFPA 
organization was whether membership should be lim- 
ited to companies or be open to both companies and 
individuals. It was recognized that there were many 
persons, such as employees of users of fluid power, 
educators, consulting engineers, and distributors, who 
were greatly interested in the subject. The decision was 
made to pursue the former course; but it was thought 
it would be better to build a strong organization of this 
type before undertaking a more extensive program. 

Each year thereafter, the National Fluid Power 
Association’s Board of Directors re-examined and re- 
appraised the situation, and finally in 1956 authorized a 
study of the feasibility of an organization based upon 
individual membership. Ultimately it was decided to 
take steps to organize such a technical society under 
NFPA sponsorship. It was decided to pattern the new 
organization after the general structure of several suc- 
cessful technical societies —- the Tool Engineers, 
Foundrymen’s, the Society for Metals, Standards Engi- 
neers, and many more—and to operate through local 
chapters. Constitution and By-Laws were drawn up and 
all that was needed was an initial group. 


Need continued to grow 


The need for such an organization became more 
apparent as the use of fluid power was increasing at a 
more than average rate . . . probably topped only by 
electronics. It reached into many fields of utilization 
—industrial, aerospace, marine, mobile, materials han- 


DESIGN ENGINEERING JULY 1961 





dling and farm implements. There was an increasing 
shortage of well-informed personnel in research, de- 
velopment, design, application, operation, maintenance 
and education. 

Education in the technique was not keeping up with 
the demand for applications. Problems were confront- 
ing the equipment manufacturers due to lack of knowl- 
edge of proper care and operation by the users. Some 
of the engineering societies which had shown a limited 
interest in fluid power, usually at a highly technical 
level, had membership requirements such that the man 
without an engineering degree or extensive experience 
was ineligible or was lost in the environment. It was 
recognized that education was vital for the continued 
growth of the industry. As stated earlier, there are very 
few courses available in engineering colleges and tech- 
nical institutes relating in whole or in part to fluid 
power. The best instruction was being offered within 
industry by component manufacturers to their own 
personnel and a few fortunate customers. 

Recognizing this, a group of instructors in hydraulics 
in the Detroit area, who had attended a special course 
offered by Vickers, Inc. during the winter of 1956-57, 
decided that it would be a good idea to continue to get 
together and exchange training experiences. Thus the 
Industrial Hydraulics Training Association of Detroit 
came into existence in the Fall of 1957. 


The new Society is born 


Sensing in this organization an ideal nucleus for its 
technical society, the NFPA entered into discussions 
with the Industrial Hydraulics Training Association and 
ultimately offered this group the opportunity to become 
Chapter | of the Fluid Power Society. This offer was 
accepted. That was in the Spring of 1960. Since then 
the growth of the Society has been phenomenal. In less 
than one year over 1,000 persons have joined the 
organization. The majority of these are located in the 
United States and Canada, with others in Europe, Asia 
and Australia. 

The success of the organization can be attributed 
primarily to the fact that there was a great need for a 
technical society in its field; and the corollary is true 
— the success is also due to the contribution of the time 
that has been given by the organizers of the Society as 
a whole, and of the Chapters. 

The Fluid Power Society is primarily an educational 
institution like many of the other technical societies; 
but unlike many of the older engineering societies, 
membership is unrestricted by requirements of acade- 
mic degrees or professional status based upon experi- 
ence in its field. Anyone interested in fluid power may 
join, regardless of educational background or years of 
experience. This is intentional in order to bring together 
all persons interested in fluid power whether they be 
researchers, graduate engineers, application specialists, 
operators, maintenance men, sales personnel, educa- 
tors, students, manufacturers, or any of the many 
classifications which make up the industry as a whole. 
There is only one grade of membership. 

It is hoped that as the organization grows we will 
see more and more members from the installation, 
operation and maintenance groups, for they are the 
persons we must look to and depend upon to prove to 
the world that fluid power is all we claim it to be... 
safe, reliable, flexible and economical. 

Although membership is on an individual basis, the 
Society carries on its principal activities through local 
Chapters which meet at least once each quarter to 
discuss problems of interest to their own members. 
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Keep your eye 





on this button 





It’s the symbol of The Fluid Power Society .. . 
the new force for the advancement of fluid 
power knowledge and applications throughout 
the world. Already there are over 100 mem- 
bers of the Society in Canada. Make sure the 
next time someone discusses fluid power design 
or components with you that he wears the 
badge of his profession —- a membership pin 


of The Fluid Power Society. 











Much latitude is permitted Chapters in determining 
their local fields of interest. Some Chapters may con- 
tain several sections; in the larger industrial areas there 
may be more than one Chapter, each serving a different 
major field, such as aerospace or industrial. Ten FPS 
members may organize a local Chapter. 


Expansion is world-wide 


As this is written, sixteen Chapters have been estab- 
lished and many more are in process of organization. 
It is expected that in a very few years there will be 
local units in all of the principal cities of the United 
States and Canada and in other parts of the World. It 
was a signal occasion when the Society “went inter- 
national” with the founding of the Toronto Chapter on 
January 25, the first Chapter of the Society outside of 
the United States. This was followed by the chartering 
of the Montreal Chapter on April 6. Both of these 
chapters were sponsored by the publishers of Design 
Engineering. 

One of the principal objectives of the Society is to 
improve the educational setup in schools and companies 
with respect to instruction of fluid power and related 
subjects. Steps are being taken in conjunction with the 
National Fluid Power Association to establish an Inter- 
national Committee on Fluid Power Education. Some 
valuable work has been accomplished along this line, 
but there is still much to be done in the way of 
preparation of outlines for courses of study from ele- 
mentary through advanced fluid power, text books, 
training aids, laboratory equipment availability, cur- 
ricula guidance and research fellowships. 

In the trends toward standardization of products 
and performance, there is much that the Society can 
do in co-operation with other groups in carefully analyz- 
ing and weighing the advantages and disadvantages of 
such moves, for it is generally acknowledged that there 
is such a thing as over-standardization and over- 
simplification. 

The future of the Fluid Power Society is looked 
upon with much optimism as the use of fluid power 
will continue to expand in its present fields of applica- 
tion, in additional replacements of other means of 
power transmission and in uses where other means have 
failed. * 
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Use of air power for index tables 
with automatic drill feed was demonstrated 
by Bellows-Valvair, Limited. 


Designews 


in pictures 


Fluid power was strongly 
represented at Toronto’s National 


Industrial Production Show. Here 
are seven examples. 





Westco Pump and Engineering, Ltd. The business end of a pneumatic multi- 
showed a series of valves and cylinders spot welding machine designed and 
operated by push-buttons. built by Progressive Welder (Canada) Ltd. 


58 DESIGN ENGINEERING JULY 1961 








An air-tool that drills, taps and Aeroquip Corporation’s demonstrator 
inserts screws automatically was featurea writhed up and down incessantly 
by Aro Equipment Corporation. to show the flexibility of air hoses. 














International Machinery Co. Ltd. Versatility of stock parts is proved 
exhibited a bending brake which uses in this double spindle drill put 
Vickers hydraulic components. together by Wainbee Tools Ltd. 
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Cylinders solve production headaches 


Don Guy of Bellows-Valvair Ltd. suggests ways of applying the air cylinder to 
production machinery. As told to DE’s editor Doug Kaill. 


Pivot-mounted cylinders (as on 
front cover) in an automatic mold box 
in a foundry operation. 


Formerly hand-operated, semi-automatic 
mechanism for closing a collett is 
automated with the use of air cylinders. 
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Suppose you were faced with the problem of rotating 
a work table weighing half a ton 15 degrees every 
seven seconds . . . advancing a production-line con- 
veyor from work station to work station by the push 
of a single control button or switch . . . or raising 
and lowering a multiple drill-head at irregular intervals 
. . . how would YOU do it? 


There is no greater challenge to the ingenuity and 
talent of the mechanical engineer in this age of auto- 
mation than the design and manufacture of machine 
tools for production. And the problem is even greater 
when the complication of short runs is added. The 
answers to the simple questions we have posed above 
are not always as easy as they appear at first glance, 
and many a potentially profitable manufacturing oper- 
ation has been abandoned because the right answers 
were not found. 


The use of the proper tools is probably the one 
big reason why productivity in Canada and the United 
States is ahead of that in all the other nations in the 
entire world. But some of these other nations are fast 
catching up, and unless every effort is made to find 
the best solution in every manufacturing facility design 
assignment, there is some danger that we in America 
may be out-produced. 


Almost anything is possible 


Today it is possible to design and manufacture ma- 
chinery to perform practically any series of oper- 
ations, no matter how numerous or complicated the 
sequences of operations may be. The only limitation 
placed upon the size and scope of these industrial 
monsters would appear to be that related to cost. And 
the operation of these complex machines of modern 
shops and factories is enough to strike fear in the 
heart of the tenderfoot engineer. 


But these machines are really not as complex as 
first appearances would indicate. They are made up, 
in all cases, of very simple and straightforward com- 
ponents—each performing a simple and straightforward 
operation of its own. However, these components, while 
acting individually, are usually designed to impart a 
single, simple motion to some form of mechanism. 


Take for instance, the basic component of most 
fluid power systems with which we are all very fam- 
iliar—the cylinder. Most of us look upon a cylinder as 
a mechanical part capable of imparting motion in only 
one direction and in one plane. But when properly 
coupled with the right mechanical linkage the cylinder 
can be the answer to almost any motion mechaniza- 
tion problem with which we may be faced. 


Let’s discuss mechanisms 
Mechanization of a motion is the resolution of the 


proper geometry of a connected system of rigid bodies 
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Measuring 


These simplified sketches show six typical applications of the cylinder 


for achieving mechanical motions. 


assembly of hose clamps is indexed 
by a cylinder hidden underneath. 
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Cylinder push-pull motion combined 
with rack and pinion to locate 
material for assembly. 
Continued > 
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Milling machine, originally manual, has 
been automated with cylinders for 
clamping, feeding and swinging a bell crank. 


Butterfly valve is operated 
by a rack and pinion arrangement 
with an air cylinder. 


so that the motion of each body in the system is 
constrained to follow a predetermined path relative to 
the others. Any movement of one member of the 
mechanical combination (say the cylinder) causes a 
controlled relative motion among the other members. 

A mechanism is a motion converter. It converts a 
given input motion into the desired output motion. 
And for most of the mechanisms which are required 
in today’s manufacturing machinery there is no better 
actuator, or input supplier, than the lowly fluid power 
cylinder. 


But let’s go back to our original problems. Rotating 
work tables of various sizes and weights is an oper- 
ation used in many of our Canadian industries. Drilling, 
assembling, finishing . . . these are some of the related 
operations. Usually the table requires intermittent mo- 
tion—very often the timing of the rotation must be 
coordinated with other associated operations; the lat- 
ter may be either automatic or manual. A cylinder is 
possibly the first mechanism that should be tested for 
this type of operation. The controls can be either 
automatic or manual to suit the rest of the operation. 


The real advantage here is the simplicity of the 
mechanical design. Any alternative system of drive 


Cut-off saw blade is power fed 
by a long air cylinder. Note 
the hand controls. 


would entail the use of complicated control systems, 
gears, clutches, or other expensive components. By 
contrast, a cylinder, pushing on dogs or other simple 
fixtures on the underside of the table, together with a 
simple valve to control the flow of air to the cylinder, 
is all that is required. This indexing arrangement may 
be combined into an automatic fluid power system by 
use of a series of valves and switches to provide any 
required cycle of operations. 


Many other applications 


Advancing a production-line conveyor is another as- 
signment in the same category as rotating the table. 
It could be done with electro-mechanical drives incor- 
porating clutches and the like, but the simplest method 
again is the pneumatic cylinder. Of course, we recog- 
nize that there is a limit to the length of motion that 
can be imparted with a cylinder. 

Cylinders, quite obviously, can be made to per- 
form much more complicated operations than the 
simple push-pull ones . . . but most engineers tend to 
forget this fact. Again the proper mechanical linkages 
must be incorporated to make up the full mechanism. 

Rotating a body (could be a shaft during a grinding 
operation, or the diaphragm on a butterfly valve) is 
accomplished by a cylinder acting upon a rack and 
pinion. An oscillating motion is one that can be readily 
obtained from the same arrangement. 

Punching, embossing, clamping and like motions 
are naturals for the pneumatic cylinder. Measuring a 
controlled volume can be handled by two cylinders. 
Hopper feeding, bending, sorting, forming, screw-ma- 
chine feeding—all these and many more are yours 
with the least of equipment and the minimum of cost 
when you use the universal actuator, the fluid power 
cylinder, either pneumatic or hydraulic. * 
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Design Show 


points up 


new trends 


DE’s assistant editor Tony Stevenson 
discusses the benefits Canadians 

can derive from the annual Design 
Engineering Show. He gives impressions 
of this year’s show in Detroit. 


This year’s Design Engineering Show proved significant 
in several ways. Not only did it reveal many new engi- 
neering ideas but it: established Detroit, once and for 
all, as an ideal exposition centre; demonstrated that 
trade shows can pull some weight even in poor eco- 
nomic times; and highlighted a new trend in marketing 
technical equipment and components. 

For the four days of the show, more than $10 mil- 
lion worth of exhibits and products attracted 18,100 
visitors to the show in Cobo Hall. Until the brand new 
exposition center was opened recently on Detroit’s new- 
look waterfront, only three other cities had the facili- 
ties for a show of such size and scope. They were 
New York, Chicago and Philadelphia. But Cobo Hall 
proved itself to be perhaps the best facility on the conti- 
nent and it could help Detroit, one day, to displace its 
mid-west neighbour Chicago, as the convention and 
exposition city of the United States. 

The Design Show management made no official 
statements whether Cobo Hall would be used for future 
shows, but comments on the excellent facilities leave 
little doubt. The pleasant surroundings, the excellent 
lighting and the exhibitors’ amenities make the Hall a 
boon to visitors and exhibitors alike. The only present 
draw-back is a threatening labor problem. 


Braved the recession 


The economic setback that North America has just 
weathered did not seem to have any ill effects on the 
show. If anything it heightened interest in new prod- 
uct development, often an aftermath of a recession. 

To prove its success, the attendance was one of the 
best every chalked up. It was second only to New York 
attendances, which, after all, are expected to be the 
best since the location is at the heart of the nation’s 
industry and commerce. 
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Looking down one of the twelve aisles 
of exhibits at the show. 


As in past years the show was an opportunity for 
the first public airing of many new products, including 
some developed for atomic and space age programs and 
just off the secret list. Under the one roof were 15,000 
product ideas, all the result of research and develop- 
ment work in laboratories across the continent. An 
army of 4,000 technical experts was on hand to cater 
to the inquisitive, foot-weary visitors who had to comb 
seven acres if they wanted to see everything. 


Resorting to gimmicks 


If there is one general observation that could be 
made, it was the increased use of slick merchandising 
gimmicks. More than ever, exhibitors placed their 
reliance on sales aids, normally used in selling to the 
general consumer field, to attract interest in their new 
products. To bait the technical man on a plastic mold- 
ing technique, literally thousands of plastic shovels were 
given away. One manufacturer even ran a dice game. 
Engineers and executives alike queued up to try to spell 
out the company’s name with specially lettered dice. 
Each player registered his name and address for sub- 
sequent follow up by the exhibitor. 

Some of these gimmicks attracted up to 10,000 
enquiries. Since the total show attendance was 18,000 
it meant a substantial majority of the visitors registered 
their names, or many came back for a second try or 
another sample. Exhibitors themselves admitted only a 
small fraction of one per cent of these would result 
in any definite interest. It’s a high price to pay, but it 
points up a new direction in technical marketing. 

Other gimmicks include pretty sales girls to answer 
technical enquiries, a magician and free ice cream and 
coffee. Some of the more successful were samples of 
nuts and bolts, lens cleaners for glasses and plastic stock 
parts. Visitors (including many company vice-presi- 
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dents) scraped through a heap of miniature reproduced 
tools like hammers, pliers and screwdrivers to complete 
a set. And to cater to those who just can’t resist 
collecting, some exhibitors gave out paper carrying bags. 

But if there was any exhibit that did not rely on 
gimmicks it was most certainly that organized by the 
Canadian Department of Trade and Commerce for the 
benefit of seventeen individual co-operating companies. 
While the tastefully designed booth attracted some atten- 
tion from American show visitors, the individual ex- 
hibitors failed to shout loudly enough. 

A spokesman for the Department of Defense Pro- 
duction, who closely watched the flow of enquiries said 
the relatively poor response to Canadian displays could 
be attributed to this failure to match the marketing 
methods employed in the U.S. booths. He said Canada 
undoubtedly had the goods and the technical capa- 
bilities, but it was not enough merely to build a better 
mouse-trap. The market had to be told about it. 


Multimillion-dollar market 


The departmental spokesman said there was a 
multi-million dollar market in the United States for 
military products and components, and it was the only 
such market in the world almost entirely free of tariff 
barriers. Thanks to the Department’s Production Sharing 
program, most of the roadblocks of the “Buy American” 
legislation had been removed. He said Canadian com- 
panies trying to reach this market, as were the Design 
Show exhibitors, had to get out knocking on doors to 
show just what they were doing and what they could 
build. 

Meanwhile DDP would follow-up any enquiries it 
had received at the show, and negotiate with Canadians 
capable of producing the goods in question. The spokes- 
man reminded that DDP could help any Canadian firm 
that needed financial assistance for pre-production costs 
necessary in filling U.S. defense orders. 

In spite of the slow response, most Canadian ex- 
hibitors felt the show was worthwhile. The Government 
provided them with the means of participating at a cost 
well below that paid by individual U.S. exhibitors in 
their own booths. The exhibit was distinctive, and only 
one exhibitor thought the name “Canada” was a burden 
to carry. His reason: the name conjures up, in American 
minds, false visions of an almost insurmountable trade 


The tastefully designed Canadian booth 
was one of the biggest at the show. 
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barrier between the two countries. Next year he hopes 
to exhibit on his own since he feels the Design Show 
is all-important to Canadians wanting a fair share of 
the U.S. military market. 


Economics of engineering 


There’s been a lot of talk, in recent months, about 
such phrases as value analysis, cost analysis and quality 
control. Suddenly such problems have become the 
concern of the engineer and he has all but become an 
economist. At the Design Show, too, there was no 
conspicuous absence of this kind of thinking. 

During the main conference luncheon, the immedi- 
ate past president of the National Machine Tool Build- 
ers’ Association, Alan Mattison had this to say: “Engi- 
neers must stop concentrating their efforts on mechani- 
cal improvements and start to concern themselves with 
economic significance of changes. 

“Our world is fast changing,” he said, “and it is 
the engineers’ worid. Competition is no longer restric- 
ted to business and markets. It has become a factor 
in national prestige and world politics. With greater 
understanding of economics by engineers, and greater 
appreciation of engineering by economists, there is a 
tremendous opportunity for growth.” 

At the opening session of the conference, held in 
conjunction with the show, the same theme was thrashed 
out by panelists, representing the four large automakers, 
who spoke on the theme: “Designing for Today’s Com- 
petitive Markets.” 

One of the most obvious questions delegates threw 
at them was on the matter of planned obsolescence 
of modern cars. All defended their positions by trying 
to explain that today’s auto designer was genuinely try- 
ing to give the customer the best for his money. No 
changes in models were made unless they were deemed 
economically advantageous or necessary to improve the 
safety of the car. 

Another pertinent question was how far the new 
12,000 mile warranty would be extended, The speakers 
answered by stressing the genuine attempt on the part 
of auto designers to make a car as reliable as possible. 
One said his company wanted to see a 100,000 miles 
warranty if possible. 


Lessons to be learnt 


There was much to be learnt at this year’s show. 
And there were two main lessons for Canadian in- 
dustry. 

Firstly, Canada must teach her southern neighbour 
that she is a nation of no mean industrial importance. 
DE’s staff was dismayed to hear the number of com- 
ments by United States engineers who failed to realize 
that Canada had such a demanding original equipment 
market. Others did not know that Canada produced 
components which were directly competitive (often 
with price advantages) with U. S. products. 

Secondly Canadians must learn the worth of such 
an exposition and the important fund of new ideas that 
is available. 

In the course of traveling to and from Detroit dur- 
ing the show, we were disappointed to see that very few 
of the passengers encountered in airline terminals were 
on their way to Cobo Hail. Even these few were going 
mainly to man a company’s booth. United States firms 
recognize the significance of the Design Engineering 
Show and some sent teams of up to 20 engineers and 
executives. Canadians must come to realize they too 
can profit by it. * 
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“Ingenious, Dez! You've redirected the stress, cut That’s really great! DEZ EYNER!! Heh, heh, But 
down the size, and almost eliminated machining! 


you'd better put your real name on drawings from 
Who’s supplying this terrific material?” now on.” 



























































“It works beautifully, Dez, but we generally approach 
consumer product designs on a different level from “I see they’ve got Dez redesigning miniature com- 
pure functionalism.” ponents again.” 
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“So the boss is advertising for another designer. 


“I wonder who'll get tagged with ‘Project Impossible’ 
Where on earth’s he going to put him?” 


now that Jiggleby’s been transferred?” 
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Hole punching requires proper design 


Component designers can play a large part in cutting metal stamping costs 


Cutting production costs is one easy way to increase 
profits. The component designer, for instance, can con- 
tribute in many ways to the reduction of production 
costs for sheet metal stampings. But this cannot be done 
haphazardly . . . it will only be accomplished if the 
many peculiarities of such components are given due 
consideration. 

Take for instance, the simple matter of the correct 
location of holes in formed stampings. Obviously, the 
most inexpensive manufacturing process consists of 
punching the holes before the forming takes place. It 
can even be done at the same time as the blanks are 
cut. In fact, if the blanks are produced with a pro- 
gressive die (or alternatively, a compound die, a cut-off 
die or shearing die), the opening of the holes costs noth- 
ing in labor. There may however be a slight additional 
tooling charge. 

But the designer must bear in mind that the loca- 
tion of holes in bent or formed parts cannot be set 
arbitrarily. The one main fact to be remembered is that 
there is always some distortion in the bending zone 
whenever a piece of metal is formed or bent. The 
molecules on the inside of the bend are compressed: 
while the molecules on the outside are stressed in ten- 
sion. If a hole which has been punched previously in 
the flat blank happens to be too near to the bending 
line, it becomes distorted. Therefore it is always wise 
to locate any hole or slot in a formed part so that it is 
well away from the bending zone. 


What are the safety factors? 


The safe minimal distance of the hole edge from the 
centre of the inside radius is always open to argument. 
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There does not seem to be a general standard. Rec- 
ommendations vary rather widely. Some engineers rec- 
ommend one and one-half times stock thickness; others 
use double thickness; over-cautious engineers are known 
who use three or more times the thickness. 


The writer’s experience has taught that the safe 
distance factor is not a fixed value, but it is variable. 
It depends chiefly on the stock gauge, the bending 
radius and the hole diameter; light stock, small bending 
radius and large holes require higher factors, 


We recommend as safety factors the values given 
below: 
light stock heavy stock 
small R large R small R largeR 
small holes 2.25 2.0 a5 1.25 
large holes 2.5 2.25 2.0 5 


It should be noted that these factors apply only to 
round holes. In the case of rectangular holes or slots 
the safe distance must be increased because the stamping 
has less strength. It is recommended that the above 
factors be increased by 20%. 


On the other hand there are exceptional cases where 
the kind of stock, its thickness, and the forming punch 
radius are especially favorable. Here the safety factor 
may be reduced, but the design must be examined 
closely. In the case of high precision jobs, no reduction 
is recommended. 


When for some important functional reason the 
punched hole must be located nearer to the bending 
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to ensure increased profits 


zone than permitted by the above factors, the hole... 
if punched before bending . . . would most likely be 
distorted. The best remedy for avoiding this situation is 
to punch the holes after the bending is completed. In 
this way the holes may be kept perfectly round and 
their location maintained very accurately with respect 
to the blank contour. 

This solution has one serious drawback . . . it is 
comparatively very expensive. As we have indicated 
previously, when the holes are punched with the blank- 
ing operation, they are obtained free; on the other hand, 
if they must be punched after bending, a second opera- 
tion is required. To make matters worse, this second 
operation usually requires a lot of labor, and may cost 
as much as 10 or 15 times the cost of the first opera- 
tion. Consequently tool engineers have devised a few 
tricks by means of which the holes may be punched 
before the bending operation, and yet be kept round 
after the forming. 


Three major solutions 


The chief solutions used are: 
1. If there is enough space in the bending zone, then 
punch a small hole on the bending line itself. This hole 
will then be distorted during the bending operation, 
while the chief ones will remain practically unaltered, 
both in their shape and location. 
2. Where there is not sufficient space in the bending 
zone for the punching of an auxiliary hole, make the 
chief holes slightly elongated. During the bending opera- 
tion the hole will be distorted to an approximately 
round shape. Of course, the exact shape and size of the 
original hole cannot be calculated. These parameters 
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must be determined by actual test. 

3. Another solution consists of punching a regular round 
hole and then punching out a segment around it. In this 
way, the hole will remain intact and unaltered after the 
bending. However, the workpiece has its over-all 
strength reduced by this device. 

All these solutions . . . and some others which may 
be used . . . eliminate the economic problem of in- 
creased labor and tooling costs. However, none of 
them is the perfect answer. In fact, both the shape and 
size of the hole cannot be held to close limits when 
these methods are used. Thus in the case of high 
precision jobs with close tolerances, it is necessary to do 
the punching after the bending, whenever the holes are 
located near to the bending zone. 

And it is necessary to take this precaution not only 
when the holes are near the bending zone but also 
usually in the case of components with compound or 
multiple bends. Because of plastic flow and stretch, 
especially with thick stock and/or ductile material, the 
need to punch after bending is very common. 

Sometimes, however, this trouble may be avoided, 
even in the case of stock with a comparatively high 
stretching index. For example, take the hose-clip shown 
in figure 11. Here a screw must pass through the two 
holes . . . the simplest solution is to elongate one of 
them. In this way the holes may be punched before 
forming, because slight inaccuracies due to the irregular 
behavior of the metal are compensated for. 

Thus there are many different ways of getting around 
the problem of high costs due to multiple hole punching 
operations in formed parts. All that is required is a 
little ingenuity on the part of the designer. * 
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WHATS NEW iv nvorauric 
IMPERIA 


ASK.. 





NEW EXPANDED LINE 


With the addition of new products, particularly in 
higher pressure hose assemblies, the Imperial-Eastman 
line offers more than you will find elsewhere. Here’s a 
complete line of wire braid hose, as well as Imperial- 
Eastman’s new Hytron polyamide-polyester hose. Me- 
dium-pressure hose assemblies now include 2-spiral 
wire and 1-wire braid. High and super-high assemblies 
are available to meet working pressures to 11,000 psi. 
Couplings, adapters, adapter unions, fittings—we have 
them to meet all your needs. 


teh for free literature 
use coupon at right 


NEW HIGHER PRESSURE ASSEMBLIES 


Working-pressure requirements going up for you? 
Then look for problem solutions at Imperial-Eastman. 
Hose assemblies are now available in the high- and 
ultra-high-pressure ranges—up to 11,000 psi. Again, 
the completeness of the Imperial-Eastman line and the 
engineered, tested quality offer advantages you won’t 
find elsewhere. Among I-E’s new products is a 6-spiral 
hose now available in sizes from 4 to 2 in.—to with- 
stand working pressures up to 11,000 psi. Other con- 


structions withstand working pressures in excess of 
3000 psi. 


IMPERIAL 


Imperial-Eastman Corporation General Offices: 


Imperial-Eastman Corporation (Canada) Ltd., 


Barrie, Ontario 


For further information mark No. 129 on Readers’ Service Card 





HOSE ASSEMBLIES? 
EASTMAN 


NEW MATCHED-QUALITY COUPLINGS 


You know that hose assemblies deliver best service with 
the proper application of couplings and fittings. From 
Imperial-Eastman you get matched quality in the com- 
plete assembly—with permanent or reusable couplings 
—and with adapters, adapter unions and other connec- 
tors. Now available is a new 4-bolt, clamp-type coupling 
to withstand working pressures to 2500 psi in the 2 in. 
size. Factory-assembled permanent couplings are ap- 
plied by an exclusive I-E pressure-controlled process 
to assure absolute, matched-quality dependability. 


HKASTMAN 


6300 West Howard Street, Chicago 48, Illinois 


Imperial-Eastman, S.A., Apartado Postal 26544, 
Mexico 13, D.F. 


New ideas, new research, new products plus an expanded line 
of hydraulic hose assemblies—these are developments now 
coming from Imperial-Eastman. It’s a complete line—in- 
cludes low- to ultra-high-pressure assemblies to meet your 
expanding needs. As always, the line reflects highest engi- 
neering and manufacturing standards. 


ABRASION-RESISTANT “TOUGH POLYESTER 
THERMOPLASTIC COVER \. 7 REINFORCEMENT 


. LS. 
SEAMLESS POLYAMIDE 
INNER TUBE 


NEW HYTRON® HOSE 


This new polyamide-polyester hose solves many prob- 
lems, meets many specifications as an alternative to one- 
wire braid SAE 100R1 hose. It has seven times the flex 
impluse life of wire braid, with comparable strength. 
Hytron hose also features excellent compatibility with 
mineral or synthetic fluids having either phosphate 
ester or water bases. Withstands burst pressures from 
9000 to 12,000 psi—temperatures from —45° to 250° F. 
Hytron is available in long lengths—to 1000’; fur- 
nished with permanent or reusable couplings. 


Imperial-Eastman Corporation, 6300 W. Howard St., Chicago 48, Ill. 
Please send me information and literature on the following: 


] The complete Imperial-Eastman line of assemblies 
() High- and ultra-high-pressure assemblies 
() Matched-quality couplings and fittings (] Hytron hose 


Name Title 





Company 





Street 





City 





For further information mark No. 129 on Readers’ Service Card 
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TWO-WAY SHUT-OFF 
COUPLINGS 


CONNECTION OR 
DISCONNECTION OF 
FLUID LINE CIRCUITS 


Instantly shuts off both sides 
of circuit...prevents loss of 
liquid, gas or pressure 


When Coupling is disconnec- 
ted, identical valves in both the 
Socket and Plug provide instant 
shut-off of gas or liquid. To elim- 
inate leakage or spillage during 
disconnection, the Coupling is 
so designed that shut-off takes 
place before the Plug separates 
from the Socket—and before the 
seal of the Socket itself, provided 
by the Socket “O” Ring, is broken. 


In reverse, when Coupling is con- 
nected, the “O” Ring in the 
Socket completely seals Coup- 
ling before valves release flow of 
fluid from both sides of circuit— 
thus eliminaitng possibility of 
spurt of gas or liquid during 


instant of connection. 


Available in brass or steel with 
female pipe thread connections 
from 1%" to 114” inclusive—also 


up to 1” in stainless steel. 


Canadian Representatives: 


SINCE 1915 


THE HANSEN 


® 
‘ 
_ & 
+ 


STREET 





Quick-Connective Fluid Line Couplings for 


COMPRESSED AIR e HYDRAULIC FLUIDS 
WATER e VACUUM e STEAM e GASOLINE 
ACETYLENE e REFRIGERANTS e OXYGEN 
OIL e GREASE e COOLANTS e LP-GAS 


Write for the 
Hansen Catalog 


Here is an always ready reference 

when you want information on couplings 

in a hurry. Lists complete range of sizes and 

types of Hansen One-Way Shut-Off, Two-Way 

Shut-Off, and Straight-Through Couplings. 

John Spotton Company, Limited, Toronto 14, Ontario 


Cowper Company Ltd., Lachine-Montreal 32, Quebec 
Galbraith & Sulley, Ltd., Vancouver, British Columbia 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


CLEVELAND OHIO 


For further information mark No. 127 on Readers’ Service Card 


educational 


‘Designers’ 
| book shelf 


| Engineered Castings, by Glenn J. 
| Cook, Manager of Marketing, Foun- 
| dry Department, General Electric 
Company. Publisher — McGraw-Hill, 

| Toronto. 250 pages, Price, $4.75. 
This book offers fundamental tech- 
| nical information in simple form. It is 
| designed as an aid in getting the best 
| industrial results in the design, applica- 
tion and purchase of engineered cast- 
| ings. The book covers practically all 
aspects of the field, including the vari- 
ous types of castings, how they are 





| made, selection of metals, design fac- 


tors, and how to sell castings. The 


| author is a well-known leader in the 
| castings field, having written many 
| articles for magazines, and having 
| given lectures at meetings of many 
| foundry societies. 


Circle 300 on Reader Service Card 


The Design of Small Direct Current 
Motors, by A. F. Puchstein, Consult- 
ing Electrical and Mechanical Engi- 
neer, The Jeffrey Manufacturing Com- 
pany. Publisher—John Wiley & Sons, 
New York. 400 pages. Price $12. 
Perhaps the most interesting facts 
about this volume relate to its author. 
He writes from practical experience 
. and an unusual and remarkable 
background. His early 
training consisted of correspondence 
school courses supplemented by read- 
ing based on the books listed in the 
calendars of two universities. Without 


| ever having attended university he was 
| appointed instructor of electrical ma- 


chine design ‘at Ohio State University, 
and went on himself to receive his 
bachelor’s and master’s degrees. 

This book is actually a compendium 
of methods for solving the problems 
involved in the design of direct-current 


| machines. It may be used as a refer- 


ence or a textbook. Problems calling 


| attention to significant theoretical and 


practical points are included for the 
use of the general reader and the 
student. 


Circle 301 on Reader Service Card 


The following books have also been 
published recently: 
| Mechanical Engineer Practice (Fifth 
| Edition), by C. F. Shoop and G. L. 
| Tuve. Publisher — McGraw-Hill, To- 
ronto. Price $8. 

Circle 302 on Reader Service Card 
The Consulting Engineer, by C, S. 
Maxwell. Publisher—John Wiley & 
Sons, New York. Price $5.95. 

Circle 303 on Reader Service Card 
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Technical 
literature 





Valves and Gauges—87 page catalogue 
of valves, cocks and liquid level gauges. 
Piston valves from % to 8 in., ball 
valves from 1 in. to 4 in., and sleeve 
packed cocks from 5/32nd in. to 1 in. 
made of various types of chemical re- 
sistant alloys. Joseph Robb & Co. Ltd. 


Circle 304 on Reader Service Card 


Air Cylinders—Revised bulletin on a line 
of air cylinders using U packers instead 
of O rings, on the pistons of the double 
acting types. John Spotton Co. Ltd. 
Circle 305 on Reader Service Card 


Connecting and Sealing—8 page booklet 
describing simplified methods for con- 
necting and sealing with the V_ band 
couplings. Aeroquip (Canada) Ltd. 
Circle 306 on Reader Service Card 


Ontario’s Development—The 1960 an- 
nual review of Ontario’s industrial de- 
velopment. Department of Commerce & 
Development. 


Circle 307 on Reader Service Card 


Line Diverter—Specification sheet de- 
scribing a new conveying line diverter for 
powdered and granular materials. Flo- 
tronics Inc. 


Circle 308 on Reader Service Card 


Cylinder Accessories—A new bulletin 
providing a method for quick identifica- 
tion of mounting accessories for square- 
type, industrial hydraulic and pneumatic 
power cylinders. Hannifin Co. 

Circle 309 on Reader Service Card 


Cushion Air Cylinders—Bulletin describ- 
ing a new series of dimensionally inter- 
changeable 250 psi cushion type air 
cylinders in bore sizes of 1% to 14 in., 
with 20 standard mountings. The Sheffer 
Corporation. 

Circle 310 on Reader Service Card 


Flexible Couplings—Technical data on a 
large type of flexible couplings which is 
claimed to offer up to 3,640 hp. United 
Steel Corp. Ltd. 


Circle 311 on Reader Service Card 


Testing Relays—Technical paper entitled 
“The Co-Ordination and Testing of Pro- 
tective Relays in Industrial Plants.” W. S. 
Gerrie & Associates Ltd. 

Circle 312 on Reader Service Card 


Characteristics of Polypropylene — A 
materials bulletin describing properties 
and characteristics of polypropylene with 


(Continued on page 72) 
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Specialists in Power Transmission OO years of service to industry © 





DAVID BROWN ~ mene: 


FOOTE BROS. 





es 


More Output Torque 
Per Dollar Invested! 


with 


LINE-0-POWER 


Speed Reducers 
with Duti-Rated GEARING 


Line-O-Power speed reduction units are more 
economical because their high hardness, 
Duti-Rated Gearing combines greater /oad 
carrying capacity and /onger service /ife. 








Duti-Rated Gearing, produced only 
by Foote Bros. transmits more power 
— size for size — than any other. 
Gives you more efficiency — more 
output torque per dollar invested. 
Discover the economy of using Line- 
O-Power units by comparing ratings 
and prices. 





| A 


Write for our 
Manual LP. 3 
today. 


VAILABLE NOW FROM TORONTO STOCK 


in a multitude 


ar DAVID BROWN 


26 Howden Road, Scarborough, Ont. Phone PL. 5-5271 


For further information mark No. 108 on Readers’ Service Card 





7400-132 Street, North Surrey, B.C., Canada 
GHCD - 61 
For further information mark No. 125 
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RAULIC. 


@ Fully-hydraulic proven design 

@ Line pull capacities 6000-22,000 Ibs. 
@ Simple, single-valve control 

@ Automatic pressure-actuated brake 


Gearmatic’s sensational new hydraulic 
winches . . . models 6, 11 and 22 

. reverse at 0 to 5.25 times for- 
ward speed, unloaded or under load. 
Automatic reversing is also available. 


Write for Bulletin H-860. 


COMPANY LTD. 





| Technical literature — (coninued) 





tables on chemical resistance and sug- 

gested formulae for various processing 

methods. Eastman Chemical Products. 
Circle 313 on Reader Service Card 


Overhead cranes—a guide to the selec- 
tion of electrical equipment for over- 
head cranes to ensure the maximum 
performances. Dominion Bridge Com- 
pany Limited. 

Circle 314 on Reader Service Card 


Precision potentiometers—a short form 
catalogue detailing specifications on 
1,544 standard subminiature precision 
potentiometers. Daystrom Limited. 
Circle 315 on Reader Service Card 


Phase shifters—Bulletin of a new line of 
precision phase shifters for applications 
requiring small size and accuracy. W. 
Hobson & Associates. 

Circle 316 on Reader Service Card 


Clutches and couplings—Brochure and 
catalogue describing a new line of 
clutches and couplings. Upton Bradeen 
& James Limited. 


Circle 317 on Reader Service Card 


Microwave tubes—16 page catalogue de- 
scribing a complete line of microwave 
tubes, display devices and operational 
accessories. Also millimeter wave tubes 
and monitor Diodes. Litton Systems 
Canada Limited. 

Circle 318 on Reader Service Card 


Conveyor belt carriers—Bulletin fea- 
turing comprehensive data charts, draw- 
ings and lubrication details of complete 
line of conveyor belt carriers. Stephens- 
Adamson Mfg. Co. 


Circle 319 on Reader Service Card 


Magnetic recorder—Bulletin specifying 
an airborne magnetic recorder which 
records through 500 g. shock and sur- 
vives 1500 g. impact without loss of 
data. Litton Systems Canada Limited. 
Circle 320 on Reader Service Card 


Sensitive pressure valves — A bulletin 
describing relief and back pressure 
valves designed for high sensitivity at 
low pressures. Canadian Meter Com- 
pany Limited. 

Circle 321 on Reader Service Card 


Operation cryogenics—Booklet describ- 
ing results from tests of 9% nickel steel 
vessels for applications down to minus 
320 degrees F. The International Nickel 
Co. of Canada Ltd. 


Circle 322 on Reader Service Card 


Designing with lead—Publication illus- 
trating the benefits and design factors 


favoring lead. Consolidated Mining & 
Smelting Company of Canada Ltd. 


Circle 323 on Reader Service Card 


Nickel alloys—Technical data sheet dis- 
cussing corrosion resistance of nickel 
alloys. Wall-Colmonoy Canada Limited. 


Circle 324 on Reader Service Card 


Strip recorders—Bulletin describing strip 
recorders and round chart records for 
recording and _ indicating deviations 
from predetermined frequency. Cana- 
dian General Electric Co. Ltd. 


Circle 325 on Reader Service Card 


Slotted angle—Magazine, offered free, 
with news of slotted angle structures 
ranging from cable-reel stands to labor- 
atory equipment. Dexion Canada Ltd. 


Circle 326 on Reader Service Card 


Bead chain timer—Bulletin discussing 
publication of a new bead chain timer 
in solving complex sequencing problems. 
Davis Automatic Controls. 

Circle 327 on Reader Service Card 


Gauges in valves—Two catalogues de- 

scribing features, styling and size of 

liquid level gauge valves. Peacock Bros. 
Circle 328 on Reader Service Card 


Lead linings—Article describing five 
ways of lining a vessel with lead. The 
Consolidated Mining & Smelting Com- 
pany Ltd. 

Circle 329 on Reader Service Card 


Electron probes—Engineering Report 
on beta-ray gauges and other electron 
probes working on the attenuation prin- 
ciple for measuring gas densities. On- 
tario Research Foundation. 

Circle 330 on Reader Service Card 


Digital controllers—Bulletin describing 
a new line of digital setpoint comptrol- 
lers. Davis Automatic Controls Ltd. 


Circle 331 on Reader Service Card 


Mercury lamps—28 page booklet with 
complete information about mercury 
lamps including construction, designa- 
tion, performance, spectral characteris- 
tics and auxiliary equipment. Canadian 
Westinghouse. 

Circle 332 on Reader Service Card 


Tunnel diodes—96 page book on how to 
use tunnel diodes in electronic circuits. 
Canadian General Electric Company. 


Circle 333 on Reader Service Card 


Heating racks—Brochure on a line of 
electric heating racks containing charts 
and tables on _ installation and _per- 
formance. Pioneer Electric Eastern Ltd. 
Circle 334 on Reader Service Card 
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Overheard in Ottawa 





Manufacturers slow off the mark 


Canada’s manufacturers have been slower 
to take advantage of the new Loans to 
Small Businesses program than have re- 
tailers and firms in the service indus- 
tries. 

During the first three months of the 
scheme (January-March 1961) 300 en- 
terprises took out government-guaran- 
teed loans totaling $1,876,345. 

Only 47 loans worth $378,877 were 
taken out by manufacturers. The service 
industries (restaurants, hotels, motels, 
bowling alleys, etc) took out 131 loans 
worth $913,299, while retailers were next 
with 105 loans totaling $516,771. 


No coffee break 

Office employees in more than a quarter 
of Canada’s manufacturing industries 
work through the day without a single 
coffee break. 

This was revealed in a recent research 
project by the federal Labour Depart- 
ment which gives a cross-sectional view 
of working conditions. 

Main observation in the conditions of 
plant workers during the five years 1955- 
60 was the rise in the percentage of 
workers now on a 40 hour week or 
less. It jumped from 58% in 1955 to 
70% in 1960. Percentage of those work- 
ing 44 hours or more dropped from 
33% to 20%. 

Office employees also enjoyed a short- 
ening of the working week. Percentage 
of those putting in less than 37% hours 
rose from 22% to 27%. 


More engineers’ jobs 

A considerable increase in the em- 
ployment of engineers during the next 
year or two has been forecast by the 
federal Labor Department. It estimates 
an increase of 5.5% a year during the 
period 1960-62, compared with only 
4.2% in 1959. 

However it also estimates that fewer 
institutions employing engineers will 
encounter hiring difficulties in the next 
couple of years. 


More foreign control 
Foreign control and ownership of Cana- 
dian manufacturing increased by one 
per cent during 1958, the latest year 
reviewed by Dominion Bureau of Sta- 
tistics. 

Ownership rose from 50% to 51% 
while actual control rose from 56% to 
57% of total capital investment. 

In the petroleum and natural gas in- 
dustry foreign control dropped from 76% 
to 75% and in the mining and smelting 
industry fell from 61% to 60%. 

Foreign control was smallest in rail- 
ways, at 2%, and utilities, 5%. Foreign 
ownership of capital was far higher 


DESIGN ENGINEERING JULY 1961 


amounting to 29% in 
14% in utilities. 
Considering the whole of Canadian 
industry there was no over-all change in 
control or ownership. Capital investment 
stood at 34% while control stood at 32%. 


railways and 


Japan’s trade quotas 

A sharply reduced rate for stainless steel 
flatware, a general hold-the-line policy 
on other items and more rigid controls 


on textiles sums up the 1961 quota 
levels for Japanese imports of sensitive 
items. 


Agreement on the quotas was reached 
late in May after months of hard bar- 
gaining which began last December. It 
covers the largest number of items since 
Japan first imposed controls on compe- 
titive exports to Canada in 1956. 


Japanese Ambassador Toru Hagiwara 
made it clear to Finance Minister Flem- 
ing that Japan would forego any major 
increases over 1960 quotas only because 
of generally poor economic conditions in 
Canada last year. * 





EVERYTHING HYDRAULIC 
from components to complete systems 


Vickers-Sperry line: 








Whether your installation calls for a single pump and cylinder 
or a complete electro-hydraulic system, you enjoy convenience 
and technological benefits, too, when the choice is Vickers= 
Sperry. Fully qualified engineers are available to assist you in 
solving your problems from initial design to installation and 
start-up of the system in your plant. Here are highlights of the 


HYDRAULIC CYLINDERS -standard 
bore sizes range from 11/2” to 8”, wide 
choice of mounting options available as 


well as special designs if needed. 


PUMPS- Select from more than 500 standard models— 
vane or piston type, fixed or variable displacement—for 


oil or fire resistant fluids. 


DIRECTIONAL VALVES- solenoid operated, sole- 
noid-controlled-pilot-operated and miniature valves cover 
entire application range. Models available for flows to 


300 gpm, pressures to 3000 psi. 


POWER PACKAGES-Both standard 
and custom engineered power packages 
are available from Vickers-Sperry. Stand- 
ard components are selected from com- 
plete Vickers line to hold down costs. 
Rigid inspection and test before shipment 


minimizes start-up problems. 


Get details by writing for Catalogue 5001C. 


VICKERS-SPERRY of Canada Ltd. 
Division of Vickers Incorporated 
SPERRY RAND CORPORATION 
TORONTO 18—92 Advance Rd. 
VANCOUVER 9—1637 West Sth Ave. 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 


9688 


MONTREAL 16—750 Lucerne Rd. 





For further information mark No. 172 on Readers’ Service Card 
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SPECIFICATIONS 





Model No. 


5231 


5201 





Reduction Forward 


1.97:1 
3.34:1 


3.16:1 





Ratio Reverse 


3.37:1 


3.16:1 





Power Up To 


28 HP 


28 HP 





Max. Input Torque in. Ibs. 


1000 


1000 





Max. Input Speed RPM 


2400 


2400 





¢ Long 
Dimensions Wide 
High 








15146” 
14” 
14%,” 





11%” 
134,” 
14%,” 
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Education was the one subject uppermost 
in the minds of those who took part in 
creation of the Ontario Association of 
Certified Engineering Technicians and 
Technologists at Toronto May 27, 1960. 
The day will go down as a milestone in 
the life of Canadian industry, since this 
was the first event of its kind in Canada 
and the United States, if not in the whole 
world. 

Newly elected president of the 1,600- 
member association is F. A. Beeby of 
Belleville. First vice-president is H. P. 
Lansing of London, and 2nd vice-presi- 
dent E. W. Gordius of Toronto. Coun- 
cillors are J. J. Kembley, Chatham; T. 
Smits, London; G. D. Coxon, Ottawa; 
A. M. Jacobs, Port Colborne; C. A. Mac- 
Millan, Sudbury and J. Reid, Scarboro. 

Ontario is the only province with a 
certification program for engineering 
technicians and technologists (see DE- 
SIGN ENGINEERING, January 1961). 
It is reported that other provinces and 
certain U. S. states are considering imple- 
menting similar legislation. 

Most of the reports given during busi- 
ness sessions referred to activities in 
the educational field. Many of the local 
chapters are acting as co-ordinators in 
the organization of special evening classes 
for technicians. Mr. A. M. Moon, P.Eng., 
of the Ontario Department of Education 
reported on the recent Technical Training 
Conference in Ottawa. 

Dr. George B. Langford of the Uni- 
versity of Toronto was honored for his 
work in helping to develop Ontario’s 
program for technicians with the pre- 
sentation of a citation. Dr. Langford 
has served as chairman of the certifica- 
tion board for three years. 

Hon. Robert H. Winters, P.Eng., in 


addressing the technicians, stressed the 
important future that they have in the 
growing economy of Canada. “Oppor- 
tunities are limited only by the effort 
that the technicians are prepared to 
make” he said. 


RE-USABLE INDUSTRIAL 


nrercuancensie HOSE 
COMPACT =—_—-FFITTINGS 


A Complete 
Line 

@ ASSEMBLIES 

© ADAPTERS 

e COUPLINGS 

e@ CONNECTIONS 

e 1&2 WIRE BRAID 
RUBBER HOSE 

@ RAYON HOSE 

@ ACCESSORIES 

For 

1 and 2 Wire 

Braid © 1 and 2 
Rayon Braid 


For your most demanding specifica- 
tions... Lenz fittings meet J.I.C. and 
S.A.E. standards for low, medium and 
high pressure systems... Oil, Fuel, 
Water, Gas and others. 


Contact These LENZ Canadian Distributors 
COWPER DYCON TRIDEL 
CO. Limited | Limited Equipment 
515 4th Ave., | 25 Carson Limited 
Lachine Street 1616 W. 3rd Ave. 
MONTREAL TORONTO VANCOUVER 
32 * Quebec | 14 * Ontario 9 ¢ B.C. 
ME 7-6746 CL 9-8276 RE 6-4585 
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Telephone laboratory 
Canada’s first telephone research centre 
has opened near Ottawa. 

Located in Northern Electric Com- 
pany’s research and development prem- 
ises, it will double that company’s present 
facilities and serve the parent company, 
The Bell Telephone Company of Canada. 
Prime function of the new centre will be 
to produce new ideas for improving 
Canada’s communications. 

Bell Telephone president, Thomas W. 
Eadie said the centre would share its 
findings with the rest of the world the 
same as the Bell Telephone Laboratories 
in the United States. 


New Canadian ’plane 
An advanced systems trainer version of 
the Canadair CL-41 is being developed 
for radar training of F-104G pilots in 
NATO air forces. Known as the CL-41R, 
the new aircraft has the same electronic 
equipment as the F-104G and uses the 
same characteristically long nose radome. 
The Canadair CL-41 has been flying 
since January 1960 and is now ready for 
production as a primary and basic jet 
pilot trainer. 


Shaw Process is here 

A modern, economical process for the 
production of complete shapes weighing 
more than just a few pounds is now 
available in Canada. 

It is the Shaw Process for precision 
casting which, until recently, was con- 
fined mainly to Europe and Asia. Now 
it is available in Canada through Deloro 
Stellite of Belleville, Ontario. 

Developed by two British scientists, 
the new technique gives an accuracy and 
finish similar to the Lost Wax Process, 
but permits casting of articles up to 200 
lb. In fact, one Japanese automaker 
successfully produced stamping and forg- 
ing dies weighing as much as 3% tons. 
One of its advantages to Canadian engi- 
neers was outlined in the June issue of 
DE, page 59. 


Gray iron contest 

DE’s editor A. D. Kaill has appealed to 
Canadian designers to make a concerted 
effort to enter this year’s Design Contest 
sponsored by the Gray Iron Founders’ 
Society. Mr. Kaill, who is chairman of 
this year’s judging committee, said win- 
ners would be announced in Toronto at 


(Continued on page 76) 
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NEW 
DOUBLE-ACTING, 10,000 P.S.I. 
50, 75, 100, 150 TONS, HEAVY DUTY 
BORES: 3%”, 4%”, 54%”, 634” 


e. NEW [OS-SERIES] 
».  DOUBLE-ACTING 
10,000 P.S.1., 8, 15,25 TONS 
_ _ BORES: 144”, 2”, 214" 


New OTC 
10.000 p.s.i. 
Hydraulic 
Cylinders 


@ PRECISION BUILT, POWERFUL, 
COMPACT, LIGHTWEIGHT 


@ THE FIRST ADVANCES FROM 
OTC’S NEWLY FORMED “PRECI- 
SION HYDRAULICS DIVISION’ 


CENTER 
HOLE 


> NEW |VOT-SERIES 
: DOUBLE-ACTING 
10,000 P.S.1. 
S17, 30, 50 TONS 
SS BORES: TWO 14”, 
SS TWO 2”, TWO 2%” 
Ss ’ 


OTC 10,000 P.S.I. hydraulic cylin- 
ders open new possibilities in “‘hi- 
pressure” designing by meeting 
high force requirements with com- 
pact, lightweight components. 
Cylinders are precision built for 
SPRING RETURN dependable, continuous perform- 
10,000 P.S.1. ance. Choice of stroke length and 
~. 17¥%, 30, 50, standard or tie-rod extension 
3,100 TONS mountings for YD, YDS and 
YDT series cylinders. Requests 

for quotations invited. 


New two-stage and single-stage 
10,000 P.S.I. hydraulic pumps and 
power packages also available. 


YS-SERIES 
SPRING RETURN 
7-9,500 P.S.I. 
2,4,7, 10,20, WRITE FOR FREE 
ENGINEERING DATA 


FILE CATALOG 


PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL CO. 


eFEARe 
be id 719 Cedar St. - Owatonna, Minn. - Cable: TOOLCO 
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“ 


Planning components? — think plastics! 
Designs are limited only by your imagina- 
tion. At Smith & Stone we offer complete 
services including consultation, designing, 
engineering, tooling, moulding and finish- 
ing; with facilities for compression mould- 
ing, injection moulding and extrusion. 
May we help you? 


SMITH & STONE 


LIMITED 
GENERAL OFFICES: 50 ST. CLAIR AVENUE W., TORONTO, WA 3-544) 
Sales Offices: Montreal, Toronto, Winnipeg, Edmonton, Calgary, Vancouver 
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the Society’s annual meeting this fall. 

Cash prizes totaling $850 will be 
awarded for the best gray or ductible 
iron casting designs. The contest closes 
July 15. 

Previous Canadian designers who have 
submitted creditable entries are: John 
Romanczyk, Toronto; P. Powis, Arvida; 
W. H. Kinread, Welland; G. Robinson, 
Port Robinson; and D. J. 
Orillia. 


Messenger, 


Appointments 

C. T. Carson joined Smith, Hinchman 
and Grylls Associates (Canada) Ltd. as 
vice-president. 

E. Wall appointed manager of planning 
and development for Aviation 
Ltd. 


Electric 


Muir Vidler 


Carson Wall 

W. H. Schmalz appointed general man- 
ager, General Products division, Do- 
minion Rubber Company Ltd. 

A. F. Ryan appointed vice-president 
and production manager of W. B. Mc- 
Guire Engineering Co. Ltd. 

G. F. Howard joined Ex-Cell-O Cor- 
poration of Canada Ltd. as production 
manager. 


M. B. Mairs promoted general man- | 


ager of H. K. Porter Company (Canada) 
Ltd. 


Elections 
E. A. Ford, president of Canadian 
Institute of Steel Construction. 


C. C. Muir, president Canadian Cop- | 
per & Brass Development Association. | 
R. S. Eadie, president Canadian Stand- | 


ards Association. 


W. E. Vidler, president Canadian In- 
dustrial Management Association. 

W. C. Richards, president National 
Fluid Power Association. 

C. L. Moon, chairman Hamilton-To- 
ronto Section of the Standards Engineers 
Society. 


$1,500 prize 

First prize of $1,500 is being offered 
for the best entry in category 2 of the 
Stainless Steel design contest. It is open 
to architects, designers, artists and 
manufacturers for the design of com- 
ponents and Branch 
Bank. 

Other prizes of $500, $300 and $200 
are being offered. Closing date is 
August 1, 1961. 

A contest for category 1 (design con- 
cept of a bank) has already closed. First 
prize will be $3,000. 

The contest is sponsored by the Stain- 
less Steel Design Award Committee 
which includes representatives from At- 
las Steels Ltd., The International Nickel 
Company of Canada Ltd., and Union 
Carbide Canada Ltd. * 


accessories of a 





THE FITTING 
THAT “THINKS 
FOR ITSELF” 


Cains Seat 
TUBE FITTINGS 


$ 2 Only LENZ gives sep- 
: arate Seal and Grip... 
Fits any tube wall 
thickness...no metal 
to metal seal...no 
exact tube length nec- 
essary... reusable! 


No 


The higher the pres- 
sure the tighter this 
0-Ring seals! 


GRIPS The Tube! 


The higher the pres- 

sure the stronger this 

split, tapered ring 
grips and locks! 

In a complete range of sizes of Connectors, 
Unions, Elbows, Tees, Crosses and Reducers! 
Contact These LENZ Canadian Distributors 
COWPER DYCON TRIDEL 
CO. Limited Limited Equipment 

515 4th Ave., | 25 Carson Limited 
Lachine Street 1616 W. 3rd Ave. 
MONTREAL TORONTO VANCOUVER 


32 * Quebec | 14 + Ontario 9° B.C. 
ME 7-6746 CL 9-8276 RE 6-4585 
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Dependable Fluid Power 


CYLINDERS 


AIR — OIL — WATER SERVICE 


PRESS ROLL LOADING e VALVE OPERATORS 
MACHINE CONTROLS e DOCTOR BLADES 
REELERS e BARKERS e Efe. 


Cowan Dynamics Cylinders are manufactured under the strictest 
quality controls and thoroughly tested before shipment for absolute 
compliance with our high standard of performance. Consequently, 
Cowan Dynamics Cylinders are extremely dependable and deliver 
superb performance year after year. 


When you use Cowan Dynamics Cylinders you use the finest made. 


That is why it pays to call Cowan Dynamics first. 


Engineering Catalog No. 18-P on request. Typical application of Cowan Dynamics Cylinders 


used to operate pulp stock values in the Pulp & 
Paper Industry where the ultimate in reliability 
and performance is required. 


Cowan Dynamics Limited 


Manufacturers, in Canada, of high-performance Fluid Power Products 105 UNION STREET, VILLE ST. PIERRE 
MONTREAL 32, CANADA 


CYLINDERS PRESSES CONTROLS HUNTER 9-4976 


For further information mark No. 115 on Readers’ Service Card 








GRESEN HYDRAULIC PUMPS AND VALVES 


— gy case RELIEF 


Top Inlet. 
VALVES 
Location of Anti-Cavitation 


Check or Cylinder Port ; i Model K 
Relief, if required . i Ball-and-spring type 


and 


Model PK 
Pilot operated type 


FEATURES: Smooth 
quiet operation with 
minimum crack to 
full-flow pressure dif- 
ferential 
a Pressure Range: 400 
” to 2500 PSI _ for 
é PK type, 400 to 2000 PSI for K type. 
VANE PUMP . j Capacities: Up to 40 GPM (PK type), 
Port End & 16-38 GPM (K type) 
MODEL TC 


> s \ 
FEATURES: Balanced vane construction with “ { : pyre LINE FILTER 


ing 
dual vane feed, no-load starting (vanes re- (Optional) 
tracted at slow speed), four-position inlet, With filter condition in- 
clockwise or ccw rotation, ball type main Micolos 
bearing. : . 
: in- 
Max. Pressure: 1500 PSI SECTIONAL CONTROL VALVES é' a ee a 
: “yl element must be clean- 
nepeibeanmiiapaete MODELS 25P and 25PK ed or replaced, elimi- 
Capacity: 3 to 24 GPM at 1200 RPM depend- B3 ; nates unnecessary serv- 
ing on model FEATURES: Available in assemblies of 2 to 8 : 2 ice. Built-in by-pass. 
spools; choice of 3-way, 4-way, free-flow, or dl May be installed on 
4-position float sections in any arrangement; P| suction line or return 
handle at either end; load checks in all sec- j line. Choice of reusable 
tions; anticavitation checks and either ball- y 200 sq. in., 100-mesh 
fe RE _ EN spring or pilot-type cylinder port relief optional 4 wire cloth element — or 
i ete hes RE eT eae at one or both cylinder ports. , disposable 1400 sq. in., 
. : 10 or 33-micron, paper 


Max. : — 1 | 1Y%-in. NPTF 
HY] RAL Lics ax. Pressure: 2500 PSI — Ys-in 


Capacity: 35 GPM Operating Pressure: 100 PSI 
Operating Temperature:—65°F to 300°F 


G Rg ES cE wy M ra For applications requiring greater speeds or pressures, please contact Gresen 
&: 0. Engineering Department or factory representative. 


405 35th Ave.N.E. Minneapolis 18, Minn. DISTRIBUTORS LOCATED THROUGHOUT CANADA 
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Briefs 





Fluid power: The mighty Colorado 
River has yet to completely adjust to 
the many changes in its regime, or con- 
dition of flow, that began in 1938 with 
the completion of Parker and Imperial 
Dams . . . two of the largest travelling 
water screens ever built have been sup- 
plied for Greater Vancouver’s Seymour 
Dam by Jeffrey Manufacturing Com- 
pany, Montreal . . . equipment for meas- 
uring water flow in irrigation channels is 
likely to become less expensive thanks to 


a new formula revealed by a professor 
from Israel now visiting Cornell Uni- 
. the largest magnetic flow- 
meter ever made, a seven ton giant with 
a 78-inch diameter metering tube, has 
been delivered by Fischer & Porter for 


versity 


a Texas chemical plant .. . 


Odds and ends: Even the Scots must 
think their bagpipes too noisy; eighty 
percent of the bagpipes they produce 
are exported — to Canada and 





UNIQUE IN 


POSITIVE 


ae 


ITS FIELD 


GEAR 


INFINITELY VARIABLE 


For a variable speed gear 
which is positive there is no 
alternative to the P.I.V. It is 
absolutely positive as the 
patent chain and wheel faces 
ensure ‘‘No Slip’. An infinite 
variation of speeds up to a 
range of 6 to 1 can be obtained. 
The speed can be adjusted 
under load and will remain 
constant. 

The high efficiency is main- 
tained as the correct engage- 
ment of the chain with the 
discs is independent of stretch 
and other related factors. The 
gear has a very long life as 
no part is subject to wear 
except the chain; the life of 
which depends on the load, 
but can be reckoned in years. 


FOR DETAILED 
INFORMATION 
WRITE FOR 
ILLUSTRATED 
CATALOGUE. 


CANADIAN REPRESENTATIVES 


STON IRANTO HIT 


MONTREAL: 7035 Grand Ave., CR. 1-2397 


For further information mark No. 


OF CANADA 
LIMITED 
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United States . . . the cuppa tea has as- 
sumed such an importance in the English 
office that Shell Oil has installed an 
automatic system in its new 44 storey 
building in London to send 30,000 steam- 
ing cups of tea to employees in about 
eight minutes . . . the word “deadline” 
originated in prison camps where it was 
the ultimate line over which a prisoner 
could pass before being shot; next time 
we set a deadline for an article from our 
contributors we’ll mean business too. . . 


Material news: Aluminum and zinc 
are fighting it out with steel for a great- 
er share of today’s automobiles; forecasts 
say use of zinc should rise 17% this 
decade while aluminium could jump 
350% .. . epoxy bonding materials are 
now available in pellets which eliminate 
skin irritation and difficulties in mix- 
ing and metering . . . Ontario Research 
Foundation believes concrete made en- 
tirely from basic slags from the blast 
furnace may be a commercial possibility 

. researchers have successfully joined 
the high heat resistant columbium al- 
loys by both welding and brazing. . . 


Airing the news: A jumbled mass of 
figures and letters is the modern way of 
describing an aircraft; XKD2B-1/Z-12 is 
a new supersonic missile training target 
which simulates the speed, altitude and 
radar appearance of modern aircraft .. . 
another blow to man’s pride is the fact 
that women have performed better as 
space-age pilots in test flights through 
millions of accurately simulated miles in 
outer space ... a giant generator which 
once powered the Boston subway sys- 
tem has been pensioned off as the heat 
provider for testing materials for space 
flights... 


Statistics: A recent survey to test the 
public’s knowledge of great Twentieth 
century events showed that 71% did 
not remember World War I, 44% did 
not remember conditions before World 
War II, 57% could not recall a major 
depression, and 40% had forgotten Rus- 
sia as an active ally during the war... 
profits on the sales dollar in Canada’s 
manufacturing industry dropped to 4.4 
cents in 1960, the lowest for 13 years 
. . . Japan’s exports of steel products in- 
creased by 39% last year to hit an all- 
time high... 


Talepiece: Digging wells is about the 
only business we know of where you 
don’t have to begin at the bottom. * 
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RERATED 
FRACTIONAL H.P. 


MOTORS | 
ee cn | INSTRUMENTS (1951) LIMITED 
Presents the 
COPYMATION ‘DART’ and ‘LANCER’ 





“DART” 


PERMANENT 


SPLIT CAPACITOR This moist process all purpose whiteprinter brings 











cost saving automation to systems requiring inex- 


R & M F 48 Mot | | pensive copies. The ‘Dart’? desk model is available 
rame oO ors | in 2 widths, 13” or 18” and speeds up to 27’ per 


are packed with competitive | ™"’': 
advantages for your product! | : — “LANCER” 











Fully automatic. 
Preferred by spe- 
cialists for high 


It's a dynamic motor — smaller, lighter, more versa- 
tile —- engineered to give your product every 
competitive advantage when it comes to power. ' : lity, high vol 
Designed for superior performance and long, trouble- er ee 


free life under the most exacting conditions. an ytiep a 
ing. Up to 75 
Lightness and compactness are due to selective use 4 per minute at 
of light metals and more efficient ventilation. : 100 watts per 





Available up to 1/2 hp. 1725 rpm. single phase, and 3/, hp. inch. 
1725 rpm. polyphase. Protected or totally enclosed, rigid 
or resilient mount. 


Easy access terminal box @ Light weight die-cast alu- The COPYMATION line is only one of the many quality products 
Dependable, silent centri- minum end heads ; distributed in Canada by INSTRUMENTS (1951) LIMITED. Four 
fugal switch @ Precision die-cast alumin- stores, conveniently located in Regina, Toronto, Ottewa and 
um rotor Montreal plus representation in Quebec City and Moncton are 
Precision machined rigid Choice of rigid or resili- ready to serve your entire drafting and engineering needs. 
steel shelf ent mountings 
Stocks are maintained of Reproduction papers, cloths and films. 
Drafting office equipment and supplies. 
White and biveprinting machinery. 
In addition we also carry Geophysical apparatus. 
Surveying instruments and supplies. 
Transits, levels and engineering moterials. 


For Your Complete Drafting and Engineering Needs 
Call on 


SPLIT PHASE CAPACITOR START POLYPHASE i N S T ie U M e N T $ (1951) L | M | T E D 


Off-the-shelf availability gives you design versatility as well ! 
You are offered a wide choice of mountings, bearings, mechan- Regina 1747 Hamilton Street — LA. 2-2909 
ical and electrical characteristics. 


R&M Frame 48 motors are manufactured under strict quality | Toronto 9 —_ sheet Wet —— GM. 23-5921 
control to assure reliability. Custom engineered and designed | Ottawa 645 Wellington Street — CE. 6-0181 
motors are also available for any specific requirement. Montreal 4646 Decarie Blvd. — HU. 9-5741 
For more detailed information, write today for | Quebec City — — 1A. 9-3962 

Motor Bulletin 2005. Moncton — Moncton Blue Print Co. Ltd. — EV. 4-9750 


Ce ee tee aT CU Le 
PLETE REPRODUCTION it! 

ue ROBGING = MYERS COMPANY — AND WHITEPRINTING, INCLUDING PICK UP AND DELIVERY SERVICE. 

of CANADA LIMITED—BRANTFORD, ONTARIO 
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D 7 P bE N D A B L F Letters to the Editor 


| 
Dear Sir, 


| I read with interest your remarks on 
| Backlash page, of the April 1961 issue 
| of DE referring to Canada’s lack of 


| translation facilities for Russian tech- 
e need | nical and scientific literature. 
| 
in t é range you I can see the reasons for such a 
state of affairs. A technical translation 
Dowty hydraulic gear pumps are available in four | worth that name requires adequate 
basic sizes. . . 14 models . . . one suitable for practi- | knowledge of the subject and a good 
patie = 3 17 command of both languages, including 
cally every application! Deliveries from 14 to 60 | 


b ; the scientific idioms. It also demands 
G.P.M. — pressures up to 2,500 PpSl. | high integrity on the part of the trans- 


Top quality,competitively priced. | lator, who, paid by the word translated, 
o must not slide over more complicated 
passages without full investigation to 
| achieve an exact expression of the au- 
thor’s thoughts. 


Such work is usually undertaken part- 
time by a scientist or engineer. The 
amount of translation that can be 
coped with under these conditions does 
not warrant an advertising campaign in 

| scientific journals. If there is a demand 
for translations in Canada, perhaps your 
organization could do the service of es- 
tablishing a pool, through which both 
parties could make contact. 
I am speaking from ‘my own experi- 
ence, being a _ professional engineer 
Op ~ | (M.Sc.Mech. Eng. Technical University 
Check These Design Features | of Lwow, Poland, 1937) with 25 years 


in plant and equipment design. For 
Foot and flange mountings ensure maxi- quip g 


Typical Applications some considerable time I have been doing 
mum versatility. 


a ere Earth moving equipment part-time free-lance scientific and tech- 
Conmsteige cummenetion fer -siagnaee Agricultural machinery | nical translations from Russian, Ger- 
wine Construction machinery man, Polish and Czech into English. 
Materials handling equipment | They have covered physics, chemistry 


Drilling rigs | and chemical, mechanical and electrical 
Pressure balancing permits greater pres- Marine machinery engineering (including electronics). 


— ss of efficiency General industrial equipment : ; ‘ 
sures without loss of efficiency. quip In this capacity I am offering my 


flicked on | services to anybody who is in need of 
p RPM Input aux BPA. Weight | sound reliable translation of scientific 
are ae HP. G.P.M. >. and technical papers. 


Fully pressurized lubrication. 


Volumetric efficiencies over 90% 








500 to up to 5.5 4 M.J. Kruzynski, P.Eng. 
2500 6.7 . 


St. Hilaire Station, Que. 


Size 1 





500 to up to 
2500 19.9 
500 to up to 29 
2000 38.0 5 


500 to up to 
1500 45.0 


Performance Data 





Size 2 18.2 W 





Size 3 





Size 4 























Alsoavailable. .. Gear Motors, Control Valves and Hand Pumps. Write direct 
or use the reader service card for data-packed leaflets on these products. 


DISTRIBUTORS: 


. Richardson Equipment Co. Ltd., P.O. Box 883, 
ee S'Saeees Highland Creek, Ontario. 
BRITISH COLUMBIA: Tridel Equipment Limited, 1616 West 3rd Ave., 
Vancouver 9, B.C. 


'D) OM }-—— VY First in Hydraulics in Canada 
T 
“Should I make the revisions on the 


DOWTY EQUIPMENT OF CANADA LIMITED, AJAX, ONTARIO (Industrial Division) old revisions, or revise the revisions 
| on the new revisions?” 
For further information mark No. 11'8 on Readers’ Service Card 
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REPUBLIC 


VALVES 


INDUSTRIAL »+ CHEMICAL + AIRCRAFT 


RICHARDSON... 


Offers you single source responsibility to help 
solve your fluid power problems. Engineering 
facilities plus application know-how can give you 
ideas for your design or operating requirements. 


CHECK 


Quality Check Valves 
of several types—ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 5000 psi. 
Pipe and tube sizes up to 2”. 





RELIEF 


In-line and guided piston 

type Relief Valves. Metal or rubber seal. 
4%” to %” pipe or tube connections. Var- 
ious metals. Many settings to 2750 psi. 
Also Pilot-operated type, with 
quick unloading and silent opera- 
tion, 4%” to 2” to 5000 psi. Remote 
control pilot available. 


= 
RHML Hydraulic Power Unit RHML Standard Power Unit 
Model 10-30/2-65-1000 12 gpm 7% hp 2000 psi 
Made in Canada max. 
eT 


Precision-made Plug Valves for 
wide general use in brass, alu- 
minum alloy, or stainless steel, 


Dowty Control Valves 
yy” to 1”. +32° to 160°F. 


Capacity to 60 gpm 


Dowty Hydraulic Motor 
to 30 hp 


Dowty Hydraulic Pump 
1 to 60 gpm Pressures 


With Teflon plug, —65° to 
250°F, without lubrication. 
Aluminum alloy or stainless 


to 2800 psi 


both single and banked 
type parallel and series 
operation 


steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 5000 psi service, 4%” to 
2”, with mounting holes, and panel 
mounting brackets. Also high pressure . ses : 
Needle Valves for 10,000 psi. working | RHML Hydraulic Lock Ripley vin Line Strainers RHML Angle ; Check 
pressure—proofed at 25,000 psi. One Valves to 200 gpm 9 and St Valves 3000 psi sizes 

* inl teel, 1%” to 14”. capacity 3000 psi types available in 100 1%" to 3”. Made in 
piece, stainless s » 7 2 Made in Canada and 200 MESH. Sizes to Canada 

85 gpm capacity 





Stocking distributors for 


LO-TORQ SELECTOR 


Directional flow control for serv- 
ice up to 6000 psi. Balanc- 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4- 
way, with various drillings. 
Side, bottom, and sub-plate 
porting. Panel mounting. 

¥%" to 2”. 


Republic Valves 
Dowty hydraulic pumps, motors, valves 
“‘RHML” power units and control panels 
Ripley strainers 


Ask for new catalog, No. 654A, Argus ball valves 
showing entire line. - 
American - Bosch accumulators 
Distributors in principal cities coast to coast. 
Marsh pressure gauges and valves 
CHECK RELIEF PLUG 


Ped 


GLOBE NEEDLE 


{@ & 4 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD, CLEVELAND 35, OHIO 


“Rely on RECO” 


RICHARDSON EQUIPMENT CO. LTD. 


Tel: 284 - 1633 Rouge Hills, Ontario 











For further information mark No. 151 on Readers’ Service Card For further information mark No. 152 on Readers’ Service Card 
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Do you know your hydraulic fluids? 


The first in a series by Harold Yarnell of Midland-Ross Corporation 


The flammability of conventional petroleum hy- 
draulic oils has always posed a safety problem for 
industry — one that has become more important with 
the increasing use of hydraulic power. Yet everyone 
in the field of fluid power regards petroleum oil as 
an old reliable friend, and finds it difficult to accept 
fire resistant hydraulic fluids as a replacement. Petro- 
leum oils have been used successfully for years as the 
actuating agents in hydraulic equipment; but these 
petroleum base fluids are a serious fire hazard, par- 
ticularly in those operations where the ignition of the 
fluid could result from a possible leakage or line 
rupture. On the other hand, a carefully installed petro- 
leum oil system, with a reasonable amount of preven- 
tive maintenance care, is no more dangerous than the 
gases that are used in atmosphere type heat-treating 
furnaces, for example. 

There are two general types of commercial fire 
resistant hydraulic fluids, known as water base and 
nonwater base fluids. These are sometimes called 
aqueous and nonaqueous base fluids. Each of these 
two general types may be divided into two so that 
four basic types of fluid are available. 


PURE PHOSPHATE ESTER fluids do not have addi- 
tives or thickeners to achieve their viscosities. Viscosity 
is maintained by constructing molecules of the same 
general classification, which exhibit varying physical 
properties. This type of fluid possesses good mechanical 
and chemical stability and is more resistant to oxidation 
than natural petroleum products. 


PHOSPHATE ESTER BASE mixtures are, as the name 
implies, blends of phosphate esters and chlorinated 
hydrocarbons in a ratio designed to achieve the pri- 
mary properties desired. This fluid, like the pure phos- 
phate esters, also possesses good mechanical and chem- 
ical stability. It is also more resistant to oxidation than 
natural petroleum products. 


WATER and GLYCOL mixtures are mixtures made 
from glycol blends and water. They are mixtures con- 
taining approximately 35% to 45% water with the 
balance being glycol blends. These fluids are com- 
patible with seals and packings used with petroleum 
base oils but they do not have the lubricity of the 
phosphate esters or nonwater base fluids. 


WATER in OIL emulsions consist of petroleum oils 
mixed with water and emulsifying agents. These fluids 
also contain 35% to 40% water and are compatible 
with seals and packings used with petroleum base oils. 
They do not have the lubricity of phosphate esters. 


The term “FIRE RESISTANT” fluid includes water 
base and nonwater base types of fluid. Synthetic fluids 
are generally accepted as being of the nonwater, or 
phosphate ester type fluids. “HYDROLUBE?” is a gen- 
eric term, rather than a trade name, which was coined 
as descriptive of a fluid lubricant containing substan- 
tial quantities of water; hence “hydrolube” is considered 
to be fluid of the water and glycol type mixture. 
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Fire resistant does not mean the fluid will not 
burn, but rather, that it will not support combustion. 
Nonwater base fluids, or phosphate esters, are in- 
herently fire resistant by their very chemical nature. 
While they can be made to ignite under certain severe 
conditions, they are self-extinguishing once the ignition 
source is removed. 

The water base fluids are “snuffer” type fluids, 
whereby fire resistance results through the release of 
a protective steam blanket in the presence of high 
temperature. Thus a water base fluid depends on the 
water content for its fire resistance. When the water 
is allowed to boil away or evaporate, the residual 
fluid will burn, to a limited degree, when ignited, 
depending on water content. This residual fluid is 
also self-extinguishing once the ignition is removed. 

Underwriters have rated the water and glycol mix- 
tures as being the best, in terms of fire resistance, due 
to their water content; the phosphate esters are second 
due to their inherent chemical nature; water and oil 
emulsions rate just above petroleum oils depending on 
their water content; as the water is permitted to evap- 
orate or boil away, their fire resistance lessens. In 
fourth place are the petroleum oils. 

Probably the oldest, commercially available fluids 
were the phosphate ester base type. This product has 
been used for years as a fire resistant fluid in certain 
limited applications. 

During the war the U. S. Navy through their Naval 
research laboratory searched for a less flammable air- 
craft hydraulic fluid, based on the well known inertness 
of water. In 1946, a laboratory program was initiated to 
adapt these fluids to the requirements of industry, hence 
the water and glycol mixtures. The youngest of the 
water base fluids is the water in oil emulsions. 


Let’s compare costs 


Water base fluids are generally less expensive than 
the nonwater base fluids. Of the water base fluids, the 
water in oil emulsions are less expensive than the glycol 
mixtures. Water base fluids can use the same standard 
seals and packers that are used with petroleum oil 
products, while the nonwater base fluids (phosphate 
esters) will require a different type seal. 

Water base fluids, having substantial quantities of 
water, do not have the lubricating qualities of the 
phosphate esters. Hence, service life of equipment can- 
not be expected to be as great as with nonwater base 
fluids, 

Thus, water base fluids cost less initially and are 
easier to convert to; however, maintenance of equip- 
ment will be higher. Nonwater base fluids have a 
higher initial cost but save in downtime necessitated 
by equipment failure. 

All fire resistant fluids have a higher specific grav- 
ity than a petroleum oil and will require larger mesh 
pump inlet strainers to compensate for the additional 
suction required. 

Fire resistant fluids are wonderful solvents and 
reservoirs painted for use with a petroleum oil product 
must have the paint removed and replaced with a 
compatible paint or left bare. The water in oil emul- 
sions require no change to paint. * 


To be continued next month 
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very 
material 
to your 
needs 


Synthetic Resin Bonded 
LAMINATES 


For silent gears and pinions (spark-proof 
too), bushes, washers, bearings and small 
mechanical parts . . . for jigs . . . for elec- 
trical control panels, terminal boards, etc. 
Formapex has special advantages — high 
strength/weight ratio, high dielectric 
strength, low co-efficient of friction, great 
resistance to heat, moisture, weak chemi- 
cals, etc. 


FORMAPEX 


Formapex is supplied 
in sheet form, in paper 
and fabric base 
grades which can be 
machined or punched, 
for electrical or 
mechanical 


engineering. 


10CO LIMITED 
NC 


Agents in Canada: 
Federal Pacific Electric of Canada, 22 East Fifth Ave., Vancouver 10. 


Federal Pacific Electric of Canada, P.O. Box 550, 561 Maisonneuve St., Granby, Que. 





ANNIESLAND, GLASGOW W3, SCOTLAND | 


| 








HYDRAULIC REMOTE 
CONTROLS FEATURE 


V.E.S. 





% 
Versatility 


1001 applications — eliminating expensive 
mechanical and electrical linkages 


% 
Economy 


low original cost, lowest cost installation, 
minimum maintenance — all with unskilled 
labor 


Simplicity 
Available in kit form, ready-to-use, requires 
only basic hand tools for installation, abso- 


lutely positive acting closed circuit dual line 
system. 


Illustrated catalog, specifications on request 
from Hydraulic division 


ARMSTRONG BEVERLEY ENGINEERING LIMITED 


6975 Jeanne Mance, 71 Sheffield St., 
Montreal 15 Toronto 15 








For further information mark No. 131 on Readers’ Service Card 
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New products and materials 





Pumps and motors 

A new line of angle type piston pumps 
and motors rated for pressures up to 
5,000 psi. A wide variety of controls, 
high pressure capability, instant response 
to controlling signal, and reversible flow 
make the units useable in applications 
such as cargo winches, planer drives, log 
carriages in those which include form- 
ing and extrusion presses. Vickers-Sperry 
of Canada Limited. 

Circle 335 on Reader Service Card 


Valveless pump 


& 


An entirely new type of British pump 
is now available in Canada. It operates 
on the principle of an elastic pipe 
fastened in a multi-curved track. A suc- 
cession of meter driven rollers pass over 
the pipe flattening it against the track at 
the point of contact only. This “flat” 
accordingly moves around the curve of 
the track driving anything in the pipe 
before it. No valves are needed and the 
pump is instantly reversible. The flow 
rate is continuously adjustable from a 
few ounces per hour to 500 gallons per 
hour at pressures 790 psi or vacuums of 
.1 centimeters Canadian Re- 
search Institute. 
Circle 336 on Reader Service Card 


Fam 


mercury. 


Expansion joint 

A new rubber expansion joint that pro- 
vides the same flexibility as standard 
joints but possesses 60 more capacity 
for withstanding high working pressures. 
It can handle corrosive materials and 
withstand a wide range of temperatures. 
A feature is its inner construction that 
enables the metal reinforcing rings to re- 
main stable under pressure. 
Rubber Company Limited. 


Circle 337 on Reader Service Card 


Dominion 


New pumps 

Two new lines of special application 
pumps with capacities up to 50 gpm. 
Certain models in the line will deliver 
discharge pressures up to 350 psig. The 
pumps feature a single moving element 
—the screw-like rotor stop turning with- 
in a fixed state, the rotor produces a 
sensation of traveling cavities which 
carry the liquid to the discharge end 
with uniform flow, low internal velocity, 
and positive displacement. Rotors are 
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made of No. 416 stainless steel for cor- 
rosion resistance while the stators are of 
a synthetic rubber to fight abrasion. The 
Robbins & Myers Co. of Canada Ltd. 


Circle 338 on Reader Service Card 


Hydraulic power units 

A new line of versatile 1,000 and 2,000 
psi single pump hydraulic power units 
with a working capacity conversion feed- 
er feature. They are available with reser- 
voir capacities from 15 to 60 gallons and 
pump capacities to 35 gpm. All standard 
units are equipped with a separate relief 
valve and incorporate an 1,800 rpm 
motor. Single pump power units are use- 
ful in hydraulic applications requiring 
maximum service and minimum main- 
tenance. TEM Sales Limited. 


Circle 339 on Reader Service Card 


Checking unit 

A new hydraulic checking unit with oil 
filled checking cylinder, checking piston, 
metering valve and reservoir cylinder 
providing a positive counter force to the 
action of air or hydraulic operated 
cylinders. It is claimed to have a uniform 
work-stroke, precise pre-set feed right 
and can easily be set for any sequence 
of rapid transverse, stop, skip and vari- 
able feed controls. Available in checking 
ranges of 3,000, 2,000, 1,500 and 800 
pounds. Fluid Power Limited. 


Circle 340 on Reader Service Card 


Level gauges 


A new line of liquid level gauges with 
responsive hydrostatic operation requir- 
ing no electrical power. Developed as a 
remote reading dial type instrument at a 
moderate price, the gauges are suitable 
for light liquids such as water, gasoline 
and diesel fuel. Models are available for 
standard tanks from 23 to 72 inches in 
depth. W. K. Davidson & Co. Ltd. 


Circle 341 on Reader Service Card 


Double flow regulator 

A new pressure compensated double 
flow regulator featuring twelve position 
detents, dustproof dial adjustments and 
bottom-located ports for simplified in- 


stallation. It incorporates two combina- 
tion bypass and restrictive-type flow 
regulators in series in a single body. 
Rousseau Controls Ltd. 

Circle 342 on Reader Service Card 


Reusable fitting 


A new type of detachable, reusable fit- 
ting for high pressure hose assemblies. 
Designed especially for industrial mar- 
kets such as construction equipment and 
heavy automatic machinery the fitting is 
recommended for a wide variety of high 
pressure hydraulic and pneumatic appli- 
cations as well as for fuel and lubrica- 
tion systems. Basically the fitting consists 
of three components: (a tapered steel 
socket which is pushed over segments 
during assembly and forms a_ rugged 
compression fitting that won't blow off; 
two aluminum segments which grip hose 
reinforcements securely and mate with 
nipple assembly for correct positioning; 
a steel nipple which fits into a hose and 
does not cut the hose inner tube. Aero- 
quip (Canada) Ltd. 
Circle 343 on Reader Service Card 


Divider valve 


A priority type flow divider valve with 
dial actuated flow control. A new feature 
is the manually operated detent posi- 
tioned indicator dial that permits selec- 
tion of up to ten different rates of flow 

(Continued on page 86) 
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Coll (RM) for 


NEW DEPARTURE 
BALL BEARINGS 


You can depend 
on R&M 

for fast delivery 
from a wide 
range of 


se 
Ns 


bearings and 
pillow blocks. 


Consult R&M about 
New Departure 
ball bearings for 
high capacity, high 
speed applications 
or miniature 
instrumentation. 
Our engineers 

are at your service. 


Call R&M for—New Departure 
R&M—Hyatt—Oilite—Heim 
Shafer—Kaydon—Timken 
Sealmaster—Torrington 
Carbolube—Metaline 

Weston Seals. 








for FAST service on 


deliveries from 
stock of famous 


HANNIFIN 


air and hydraulic cylinders 
in most popular sizes. 


Cut-down time toa minimum! 
Call TEM for famous 
Hannifin cylinders—in sizes 
from 1” to 12” bore— 
capacities up to 2,000 PSI. 
Hannifin hydraulic cylinders 
offer new J.1.C. standard 
straight threads for leak-proof 
connections. Hannifin 
Cylinders mean longer life, 
less maintenance. Write for 
our complete catalogues. 


Now—a smaller 

a5 better, lower cost 
Pe 4-way disc type 
~ AIR CONTROL VALVE 


The Hannifin ‘SLAP SEAL” valve—a new 
arrangement of 6 simple parts. Foolproof 
assembly—interchangeable discs give selection 
of two operating types of valves. Handle mounts 
in any 90° position. Write for literature. 


THE MOST VERSATILE 
VALVE YOU CAN BUY- 


ST The Hannifin Series 

wee | CC 4-way valve for 

simplified piping lay- 

outs. Integral speed 

control section avail- 

mene able for low cost cyl- 
inder speed control—11 different operating heads. 


For a COMPLETE AIR & HYDRAULIC SERVICE 





SALES 


RM BEARINGS CANADA LTD. ff CO. 


VANCOUVER — WINNIPEG LTD 
LONDON — CLARKSON (SERVING HAMILTON & TORONTO) ‘ 
MONTREAL — QUEBEC — SEPT ILES 579 EGLINTON AVENUE WEST, TORONTO HU. 1-3371 


Branches: Montreal, Windsor TEM 60-1 


For further information mark No. 150 on Readers’ Service Card For further information mark No. 165 on Readers’ Service Card 
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New products and materials — cominued 





for a constant delivery pump. The dial 
can be set to provide accurately calib- 
rated increments of controlled flow to 
meet specific capacity requirement of the 
motor fluid in excess of the amount de- 
livered to its controlled flow port. Fawick 
Corporation. 


Circle 344 on Reader Service Card 


Epoxy pipe coating 

A new pipe coating claimed to be easier 
to apply than conventional mill coat- 
ings. Welding of pipe sections can be 


accomplished through the resin coating 
once an arc has been struck on a bare 
spot. Minnesota Mining & Manufactur- 
ing of Canada Ltd. 


Circle 345 on Reader Service Card 


Vacuum calculator 

A slide-rule-type high vacuum calculator 
useful in determining pump or chamber 
size color as well as time and pressure, 
for high vacuum systems. It is claimed to 
be the first calculator available for the 
high vacuum range. An over-all size of 





—~ 


NLY 
“LOOK 


ALIKES”’ 


Gaskets often look similar. But the important point is—what are they designed 


to do? 


Today's complex problems of sealing call for a thorough knowledge of gasket 
materials and although this is important, factors such as joint design, tempera- 
ture, effect of contained fluid and environmental conditions must also be 


considered. 


When you deal with Dominion, who supply original equipment for the auto- 
motive and general industry, you are assured of competent, skilled advice, 
backed by complete research facilities and a modern manufacturing plant. 


Write today for your copy of 
the “Gasket Design Manual” 


DOMINION GASKET—AN APPROVED ARMSTRONG FABRICATOR 


OMINION GASKET & MANUFACTURING CO. LTD. 


TORONTO 9 « 


2 SCARLETT ROAD + 





ONTARIO 


For further information mark No. 117 on Readers’ Service Card 


8'4x11 inches it consists of two heavy 
gauge slides held in place by a rigid 
vinyl casing. Either slide can be used 
to solve numerous simple vacuum prob- 
lems.Together they are capable of solv- 
ing a great many complex high vacuum 
problems. Consolidated Vacuum Corp. 
Circle 346 on Reader Service Card 


Cylinder calculator 


A useful calculator available free of 
charge which enables the user to read 
directly the available thrust if the cylin- 
der diameter and air pressure are known. 
Similarly the calculator can be used to 
determine necessary cylinder diameter or 
pressure required. Two thrust readings 
are given—actual static thrust and use- 
able thrust of a moving cylinder (80% 
of actual thrust). Martonair (Canada) 


Circle 347 on Reader Service Card 


Non-corrosive meters 

Stainless steel meters with an oscillating 
piston that measure the flow of liquids 
which normally corrode other metals. 
Suitable for use in chemical and paper 
plants, drug companies, and liquid fer- 
tilizer suppliers. Claimed to have an ac- 


(Continued on page 88) 
DESIGN 


ENGINEERING JULY 1961 





FOR QUALITY AND ECONOMY IN 
PRODUCTION 
ROW ast 


Central Bronze Bars or 
Precision Finished Bronze Bushings 


SS 


| GET CUSTOM-BUILT 
HYDRAULIC CIRCUITS 


AT LOWER COST 


with famous 


ZDeuble {1b 


HYDRAULIC VALVES 


ROTO-CAST 
Double Solenoid 


The high-quality castings resulting from the advanced 
ROTO-CAST process offers Industry a bronze bar as 
perfect as metal can be—no hard spots, no sand or gas 
inclusion, no shrinkage cracks—dense, fine-grain struc- 
ture throughout. Cut scrap loss 15% to 50%—40% to 
60% longer wear. 


Write for our stock and weight list. 


pilot operated 
4 way Valve 


Choose from the widest selection of standard- 
specification valves available anywhere—made 
for pressures up to 5000 p.s.i. and supplied 
with sub-plate (J.1.C.) mountings and threaded 
connections. Make your own hydraulic circuit 
without custom priced valves. Write for details. 


THE CANADA METAL COMPANY LIMITED 
721 EASTERN! AVE., TORONTO 8 HO. 5-4684 
Contact our nearest. Branch 
MONTREAL SCARBOROUGH WINNIPEG CALGARY VANCOUVER 


c€ROTOR 


For further information mark No. 109 on Readers’ Service Card 








e SPECIALTY SALESMEN 
e JOBBERS SALESMEN 
e PENSIONERS 

e RETIRED MEN 


n line with our subscription sales expansion 

program, if you have experience as a salesman, 
branch manager or a background of technical or 
retail experience, you are invited to answer this 
advertisement. 


If you are in good health and active, we have a 
few openings in exclusive territories for full-time 
telephone or field subscription representation. 
The net earnings of our men average $75 to 
$125 weekly. 


Successful applicants will have their choice of 
franchise of retail, industrial or transportation 
field, or a combination of these fields, on our 
business publications. Our full franchise covers 
forty business publications. Write: 


John F. Foy, Circulation Manager, 


Business Publications Division 
MACLEAN-HUNTER PUBLISHING CO. LTD. 
481 University Ave., Toronto 2, Ont. 








Model QOH base 
mounted 2000 p.s.i. 
12 gpm pump 


The most rugged, most efficient, most depend- 
able pumps available. Unique design reduces 


wear. Delivery from .42 to 80 gals. per min. 
Pressure to 2000 p.s.i. 


POWER 
UNITS 


Pre-Engineered 
Units. Just select 
the standard unit 
that delivers what 
you require. 


For A Complete Air & Hydraulic SERVICE 





ri a i] & 





579 EGLINTON AVENUE WEST * TORONTO, HU. 
Branches: Montreal, Windsor 


1-3371 


For further information mark No. 166 on Readers’ Service Card 
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New products and materials — mined 


uracy of plus or minus 42% over recom- 
mended flow range. Montsol Steel Con- 
struction Ltd. 





tures a torque motor activating the spool 
directly. There are only two moving 
parts. Vickers-Sperry of Canada Ltd. 


F. The layers are crush-resistant under 
loads created by workmen walking over 
the pipe or placing things on it. Atlas 


Circle 348 on Reader Service Card 
Hydrogen cooler 


A device for removing water from satu- 
rated hydrogen to control the moisture 
content prior to burning in a hydrogen 
furnace. Either liquid removal or solid 
freeze down to minus 40 degrees centi- 
grade can be supplied. The unit can also 
be used for hydrogen welding systems 
and clean annealing for stainless 
steel. Needco Cooling Semiconductors 
Limited. 


Circle 349 on Reader Service Card 


gas 


Servo valve 
A new single-stage servo valve featuring 
a 90 degree phase shift at 200 cps. The 


unit is rated at 3 gpm with 350 psi 


pressure drop. The simplified design fea- 


Circle 350 on Reader Service Card 


Airborne hydraulic pump 


A new pump delivering approximately 
10 gallons per minute at 6,000 rpm 
and 3,000 psi with maximum displace- 
ment of .4 cu.in. per revolution. Pump 
weighs only 6.5 lb. Jarry Hydraulics. 
Circle 351 on Reader Service Card 


Pipe insulation 
A multilayer sectional pipe insulation 
for use at temperatures up to 1200 deg 


Asbestos Co. Ltd. 
Circle 352 on Reader Service Card 
Lock nut 


A re-usable, double chamfered lock 
nut designed for automatic application. 
Double chamfer allows the nut to be 
applied from either side, eliminating the 
need for selective devices. MacLean- 
Fogg Lock Nut Co. 

Circle 353 on Reader Service Card 


Low torque vaives 

Redesigned valves in sizes of 1% and 112 

in. with similar flow characteristics to 

earlier models. New Units are less than 

half the original weight. Railway & 

Power Engineering & Supply Co. 
Circle 354 on Reader Service Card 





ROSAEN TELL-TALE® 
SUCTION FILTERS 


PRESSURE FILTERS 
Pressure 300 - 2500 - 5000 PSI 
10 to 238 Microns Standard; Ports to 4” standard. 


TELL-TALE HAS UNIQUE FEATURES 


THE AUTOMATIC BY-PASS AND THE EXTERNAL DIRT INDICATOR COM- 
BINED RENDER THE TELL-TALE PERFECTLY SAFE ON SUCTION FOR ANY 
PUMP. CANNOT CAVITATE THE PUMP. PRESSURE DROP CONTROL EN- 
ABLES VARYING THE TIMING OF THE DIRT INDICATION TO SUIT THE 
PARTICULAR REQUIREMENT. OPTIONAL ELECTRIC SWITCH CAN EITHER 
SUPPLEMENT OR REPLACE THE MECHANICAL DIRT INDICATOR. 


CLEAN in 5 Minutes 


Only a clean filter is a good filter. Frequent 
cleaning avoids the need to use a greatly 
oversize filter. It also avoids storing dirt and 
thus prolongs fluid life. 


REPRESENTED IN CANADA BY 


HOWARD MARTEN COMPANY LIMITED 


124 MANVILLE ROAD, SCARBOROUGH, ONTARIO. Telephone Plymouth 7-3634 


IN ADDITION TO ROSAEN HYDRAULIC FILTERS WE STOCK 
A COMPLETE LINE OF LUBRICATING EQUIPMENT INCLUDING:— 


GRACO TRABON 


Air powered lubricant “‘Centralized”’ lubricating systems 
pumps and accessories ‘‘Meterflo” circulating oil systems 
iy 9 
Meter-Mist”’ oil systems 


For further information mark No. 139 on Readers’ Service Card 


WATTS 


Air line lubricators, 
regulators and filters 
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PUMPS AND HYDRO- CYLINDERS SWING CLAMP 
BRACKETS oe PNEUMATIC ASSEMBLY 
, INTENSIFIERS 

















Oo tt ; at sn ae a 5 ia 
N EWTON ee xD CYLINDER BRACKETS 
rod_} ; ie 


ee esi oe 
CIRCUIT sl xd ¥ ene 


HYDRAULIC CLAMPING SYSTEMS : JIC STANDARD FLARE FITTINGS 


cuts jig and assembly set-up time in half! 


@ Rapid, multi-point clamping of even the most awkward pieces — in any position 
@ Up to 120 cylinders operated at the same time — from one hand pump 
@ Costs compare with mechanical clamps. Time savings are enormous! 


CUSTOM DESIGN YOUR OWN INDUSTRIAL 
SYSTEM FROM STANDARD SALES 
NEWTON COMPONENTS! LIMITED 


il d 
their oo 1704 AVENUE ROAD RU. 1-9125 


TORONTO 12, ONT. 














For further information mark No. 143 on Readers’ Service Card 





“4 MADE IN CANADA! 


HEAVY DUTY ECONOMY LINE 
—to a wide range of DOUBLE ACTING 


in-plant and original 
equipment needs 


aT ‘New MARSH 
ao, “Seruice GC. auge” 


A mY 
a 
s | 


A remarkable series of 244” gauges 
brings you quality, accuracy and stamina 
Ranges: —along with REAL economy! 
“ All hinve dheones 446" hondiabedicnneail These extremely compact cylinders are available in 
~30-60-100- ech ania ak with bevelled glass. cushioned (C-10) or non-cushioned (C-20) series with 
160-200-300- All have new Marsh “Read-easy” dial. four standard mountings! Features: 150 PSI, AIR, 250 
600-1000 Ibs. Re standard with — Re psonine PS! Hydraulic adjustable cushion action self- 
‘ or.” Every gauge is guaranteed accurate ett RE 
and30"vacuum within 1% of dial z00ding. adjusting piston packing easy to-replace cushion 
packing and rod wipers — built to J.I.C. standards 


VY," bottom : A 

m i ‘Two types cover wide range of needs: adaptable to special requirements with modification 

connection. Type 11 has silver-brazed copper alloy h : : : ; 
bousdini ine and trcnins-teeeeell seaaes where quantity warrants, making them ideally suitable 

ment. Type 11S has 316 stainless steel for O.E.M. applications ! 

bourdon tube with 303 stainless tip and 

socket; stainless steel and monel move- 

ment. MADE IN CANADA 


Ask For 
New Bulletin 


MARSH [INSTRUMENT COMPANY Dept. 46, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation | FLUID POWER LIMITED 


Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, 
Canada e Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas e Eastern 
Seaboard Warehouse: Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. | 15-21 ALPINE AVE., TORONTO, TEL: RO. 6-7261 


GAUGES « THERMOMETERS « VALVES 


For further information mark No. 137 on Readers’ Service Card For further information mark No. 123 on Readers’ Service Card 
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Bricklayer 
designs a 
concrete saw 


A hydraulic-powered 
concrete saw, designed in 
Vancouver, should 
provide the construction 
industry with a 


cost reduction tool 


Cutting a hole in a concrete wall has always posed a 
problem for construction men. But a Vancouver brick- 
layer has harnessed an hydraulic motor to power a new 
saw rig that may provide the answer to some of the 
main standing problems. 

Inventor James Doyle found his idea so much in 
demand he has now left bricklaying and has opened a 
concrete-cutting and diamond-drilling business at East 
Georgia Street, Vancouver, trading as J. T. Doyle Ltd. 

Doyle uses a diamond-toothed saw that slices 
through a vertical concrete face as it runs along a guide 
track fastened to the wall by bolts or suction cups. The 
blade is powered by a small hydraulic motor weighing 


The hydraulic motor on Doyle’s concrete saw rig is 
powered by this 18 hp gas motor which can be located 
on the nearest horizontal surface. 
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An hydraulic motor powers this 
saw blade which is biting 
into a concrete wall. 


36 Ib and driven by an 18 hp gas-motor located on the 
nearest horizontal surface. 

The new saw rig resulted from a determination to 
do away with the slow, untidy and expensive methods 
in conventional use. To show what he means, Doyle 
quotes the case when he was engaged to cut a window 
in a new concrete-faced building on the University of 
B. C. campus. Use of jack hammer was forbidden be- 
cause of dust and noise, so he had to turn to the 
diamond-drilling method at a cost of $700. 

“There must be a better way,” thought Doyle. And 
there was. He began working on a saw that could be 
easily manipulated. 

An electric motor powerful enough to drive the 
saw would have been too heavy. A gasoline motor 
would have been lighter but suitable only in an upright 
position. Then Doyle struck on the idea of an hydraulic 
motor connected by hydraulic lines to a separate power 
source. 

He made an eight-foot guide track to the saw and 
its motor on a ball-bearing assembly. Two screws at 
either end, with a chain and ratchet control, regulate 
the saw’s bite into the concrete. Turning a handle 
inserted into the end of one of the screws enables the 
operator to move the saw in or out of its cut. The 
saw moves along its track on a long screw which can 
be activated by another handle. 

In all, the saw rig weighs less than 240 Ib and can 
be easily manceuvred by two men. 

The design and development took two months and 
Doyle worked without drawings. He has applied for 
patents and is now testing his idea on numerous jobs 
before considering manufacture. 

The new concrete saw can slice through an eight- 
inch concrete wall at six inches a minute. The idea is 
to cut through to within a quarter of an inch of the 
inner wall and chip out the remaining material. It can 
then be removed by block and tackle. 

And Doyle claims the B. C. University campus job, 
with his invention, would have cost only $80. * 
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MADE IN CANADA 


your most 
-, experienced source for 


and FITTINGS 


«--to control the effects 
of pressure, temperature and 
motion in the conveying 
of any medium 


” Flexonics offers the broadest line of 
standard hose and fittings available in 
corrugated or interlocked. Whatever the 
job calls for in type of metal or special 
packing, you can depend on Flexonics 
greater depth of product 

and experience to provide | FLEx@N 
the answer—and quickly! Z 
Standard sizes up to 

24 inch I.D. 


Write for your free copy of 2 
ti, Flexonics complete Metal 
™ Hose & Fittings Design Guide | ] 2 eee 


FLEXONICS CORPORATION OF CANADA, LIMITED 
128 Nelson St. W., Brampton, Ont. 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and blies of these Pp 





Formerly Canadian Metal Hose Corporation, Ltd. 
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IF YOU USE 


PRESSURE GAUGES 


GET THIS NEW CATALOGUE 


YOUR FREE COPY FROM 
PEACOCK BROTHERS LIMITED 


P.O. BOX 1040, MONTREAL 3. P.Q. 


Sydney-Montreal. Toronto.-Sudbury.Winnipeg.Eamonton.Calgary.- Vancouver 
For further information mark No. 144 on Readers’ Service Card 
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Ejecting cea 


Industry's ONLY Complete Line of 


Miniature Cylinders, Valves and Accessories! 


If you have a fluid power design problem where savings in 
space, weight, or cost must be solved, learn how CLIPPARD 
Miniature Air and Hydraulic devices can help you. Included 
in industry's ONLY COMPLETE miniature line are cylinders 
of %” thru 7%” bore, valves, valve solenoids, flow controls, 
quick connects, programmers, 
manifolds, fittings, tubing and ac- 
cessories. All are interchangeable 
and are limited in usefulness only 
by the scope of your imagination. 
WRITE FOR COMPLETE CATALOG- 
ING, NOW! 


Chippard 


Minimaties 


WAINBEE TOOLS LIMITED 


56 Michel Jasmin 33A Haas Rd. 
Dorval (Montreal) P.Q. Rexdale, (Toronto) Ont. 
Phone: ME. 1-6071 Phone: CH. 1-4691 
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NEW! Pneu-trol ° 
QUICK EXHAUST VALVE 


Fast air dumping AT THE CYLIN- 

DER permits use of smaller valves - — 

and piping... . INCREASES ] 

EFFICIENCY AND SPEEDS Operating Pressures 
INLET t to 125 PSI 

For 3¢” and V<" pipe size 

FIG. 1 


AIR INLET 
TO CYLINDER 














FIG. 2 .AIR 
EXHAUSTING 
FROM 
CYLINDER. 








When control valve is opened air 
pressure seals exhaust port and 
diaphragm is deflected permiiting 
air to pass thru the cylinder port 
(Fig. 1). When inlet pressure is 
relieved (by actuating valve in 
control circuit) the buildup of 
cylinder return pressure closes 
inlet port (Fig. 2) snapping the 
diaphragm off the exhaust port 
allowing instantaneous -evacua- 
tion of exhaust air. Write for 
complete details, specifier 
and prices. 











TYPICAL APPLICATIONS of 
Quick Exhaust Valves in Sin- 
gle and Double Acting Cylin- 
ders. Because exhaust air is 
dumped at cylinder, smaller 
diameter piping and smaller 
selector valves can be used 





backlash 


Why buy Canadian? 


The President of the Canadian Manufacturers’ Associa- 
tion, T. R. McLagan, O.B.E., struck an alarming note 
at the general business session in Vancouver last month. 
He compared Canada’s reliance on imported goods 
with that of other industrialized nations, and Canada 
came out with a very poor showing. 

In 1959, on a per capita basis, every man, woman 
and child in Canada bought $244 worth of goods which 
were fully manufactured outside the country. This was 
4.7 times the amount of such goods imported by Britain, 
4.9 times that of West Germany, 6.4 that of the 
United States, and as much as 27 times the figure 
for Japan. 

Surely Mr. McLagan’s “story in a nutshell” is the 
CMA’s strongest case for its “Buy Canadian” campaign. 
In view of Canada’s unemployment problem Mr. 
McLagan is right in calling this reliance on imports 
both excessive and inexcusable. One of the worst aspects 
is that many of the products which send the import bill 
sky-high each year are already produced in Canada. 
Most that are not produced in Canada could be. 


Wanted abroad: engineers 


In this issue of DE there are several references to the 
increasing importance of an engineer’s role in econo- 
mics. An engineer, today, must make the initial con- 
tribution to the cost and quality of the product he 
designs. He must all but don the clothes of an economist. 

But there’s an even more sweeping economic task 
for the engineer. The world’s underdeveloped countries 
are crying out for engineers and scientists who can 
contribute just as much as the physician or the educator. 

The most recent appeal for engineer “missionaries” 
has come from Paul G. Hoffman, managing director of 
the United Nations Special Fund. This is what he said 
to “Engineer”, the official journal of the U.S. Engineers’ 
Joint Council: “Assisting the underdeveloped countries 
is the task of starting, almost from scratch, to build 
modern economic structures in the poorer countries of 
the world. It is a job for decades.” 

This particularly concerns engineers who are 
“largely responsible for this ‘revolution of rising de- 
mands’, more responsible for it than the politicians or 
the traders. It is the genius of engineers in the labora- 
tory, factory, and field that has brought about the 
tremendous surge toward prosperity and greater com- 
fort which we in the industrialized part of the world 
enjoy. (This) awakened the sleeping masses . . . that a 
better life could be theirs.” 

Although there are already a large number of engi- 
neers in the UN’s technical assistance teams, the pro- 
grams must be stepped up now if the reasonable de- 
mands for better living are to be satisfied for two 
thirds of the world’s population. 

Mr. Hoffman’s appeal followed closely on the heels 
of a UNESCO plea for a number of highly specialized 
engineering teachers for field duties in Asia, Africa 
and Latin America. 

With so great a demand for engineering skill, the 
big problem is where to find the talent. One recent 
suggestion came from William V. Kahler, president 
of the Illinois Bell Telephone Company, He proposed 
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that the great reservoir of retired engineers be tapped 
for leadership in technical phases of President Ken- 
nedy’s Peace Corps. 

This is an idea worth following through by engineer- 
ing societies. There are sure to be many Canadians 
who would like to put their retirement to good use. 
Canada has a very good record so far in supplying 
technical assistance for UN foreign aid programs. 


Design is poorly paid 


Design engineers are the lowest paid of any class of 
engineer in Canada. 

This is the stark, but true, conclusion reached in a 
coast-to-coast survey of engineers’ and scientists’ salar- 
ies. During the first quarter of 1961 the Canadian 
Department of Labour mailed questionnaires aimed at 
providing some means of comparison for annual salar- 
ies. 

The answer: median salary in engineering and 
science at the beginning of the year was $8,100. 
Twenty-five percent of those surveyed were being paid 
$6,700 or less and another twenty-five percent $10,000 
or more. The top ten percent were earning more than 
$12,700 while the bottom ten percent received below 
$5,700. But generally speaking engineers were better 
paid than scientists. 

The survey broke down the engineering salaries by 
job function, only to prove that design engineers earned 
an average of $7,700, while the salary for R&D and 
operation, production and maintenance engineers was 
$8,100. Executive and administrative engineers earned 
an average of $10,800. 

And to make matters worse it also revealed a big 
discrepancy between the salaries of Canadian and U.S. 
engineers. Canadians, generally speaking, received about 
$1,500 less than their U.S. counterparts. 


Let’s not rush 


The Engineer’s Confederation Commission has made 
its final report on the proposed merger of the two main 
organizations representing about 40,000 professional 
engineers across Canada. It was presented at the an- 
nual meeting of the Engineering Institute of Canada in 
Vancouver, May 31 and to the Canadian Council 
representing the various Associations of Professional 
Engineers, in Edmonton, June 7. 

The report made no recommendation for confeder- 
ation, but included a proposed constitution, by-laws 
and legal details. It also recommended that Ottawa 
be the headquarters site for any new combined or- 
ganization. But the suggestion that an amendment to 
the present E.I.C. charter might provide the means 
for a new_constitution must be much more fully in- 
vestigated. It is no simple matter. 

There has been much clamoring, and _ rightly 
enough, about the delay in bringing about a merger. 
But a marriage as important as this, and with so many 
far-reaching consequences, does not warrant a hasty 
decision. Those who will have to determine any 
follow-up action to the latest report would do well not 
to rush. 
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POLYPENCO plastic quality 
comes in all shapes 


Nylon—rod, tubing, tubular bar, 

strip, plate, disc 

— GS (molysulphide 
ed) 


wer Nylon—economical, tough 
service nylon rod, tubular bar, 
plate in large sizes 


TFE-fluorocarbon—rod, tubing, 
spaghetti tubing, tape, sheet, thin 
wall tubing 

FLUOROSINT® TF E-fluorocar- 
bon shapes and molded parts 


Q-200.5 

Penton* 

Polycarbonate resin—mill shapes 
NYLAFLOW® 
and Hose 


Nylon Tubing 


POLYPENCO” 


For further information mark No. 


Economical, POLYPENCO stock shapes and pre- 
mium service nylons, TFE-fluorocarbons and 
other engineered industrial plastics are un- 
matched for consistent high quality . . . and they 
are available in the widest range of shapes and 
sizes obtainable anywhere. 

POLYPENCO’S specialized engineering help 
offers you dependable, cost-saving production 
and end product economy. Local warehousing 
means immediate delivery. Detailed technical data 
and complete application information are avail- 
able on all POLYPENCO materials and services. 


*Hercules Powder Company Trademark 
+Polymer Corporation Trademark 


115 McCormack St., Toronto 
2052 St. Catherine St. W., Montreal 
C.M. Lovsted & Co.(Canada) Ltd: Vancouver 


POLYPENCO, INC. 
2150 Fairmont Ave., Reading, Pa., U.S.A, 


Peckover’s Limited: 





There’s an 
ARROW-HART SWITCH CONTROL 
for every electrical appliance! 


Arrow-Hart offers a com- 
plete range of quick make 
and break switches for 
vacuunr sweepers,: fans, 
power tools, radio and elec- 
tronic equipment. 

Send for your copy of the 
new illustrated Bulletin Z-12 
today . . . and ask us for 
any additional advice or 
information you may need. 


148 on Readers’ Service Card 


ARROW-HART & HEGEMAN 


(CANADA) LIMITED 


INDUSTRY STREET, TORONTO 15, ONTARIO 
7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 
Quelity MOTOR CONTROLS © WIRING DEVICES © APPLIANCE SWITCHES 


For further information mark No. 104 on Readers’ Service Card 
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AIR 
SUPPLY 
LINE 


WEIGHT 16/4 lbs. 
FULLY AUTOMATIC 


HYDRAULIC 
PRESSURE UP TO 
10,000 PSI. 


WATER OR 
OTHER LIQUID 





x 
JUNIOR AIRHYDROPUMP 
HAS MANY USES 
®@ Maintains pre-set pressure indefinitely. 
® Operator has both hands free—pressure is auto- 
matically raised. 
® Low cost—long life—little maintenance. 
@ 6 Models—each with wide pressure range—complete 
with air-control valve and bench or wall mounting. 
Send for Leaflet AJ.1 
| PEACOCK BROTH ERS LIMITED 
MONTREAL 
Sydney - Toronto - Sudbury - Winnipeg - Edmonton - Calgary - Vancouver 


For further information mark No. 145 on Readers’ Service Card 





Q. How can I solve 
my panel fastening problems? 


A. Use ROTO-LOCK 


Roto-Lock fastens demountable panels quickly and 
securely—at right angles or butt joint. Just turn 
tapered cam to lock, turn again to unlock. 
Check these cost-saving 
"2B advantages: 
e Carries both heavy tension 
and shear loads 
e Locks securely even in mis- 
aligned or semi-open position 
e Used for air and water-tight seals 
e Has no springs or delicate parts 
e Unaffected by low temperature 
or field service 
e High resistance to corrosion 
and wear 
@ Recesses completely into panels 
Applications include portable shelters, walk-in 
coolers, scaffolding, demountable furniture, partitions, 
air freight cold storage shipping containers, etc. 
Write for 40-page catalog on complete line. 
Ask for samples, too. 


Quick-Lock - Spring-Lock - Roto-Lock - Link-Lock - Dual-Lock - Hinge-Lock : 





1776 North Se mci 1, N.Y. 


For further information mark No. 155 on Readers’ Service Card 
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Editorial 





A chance 
for fame and 
fortune 


. .. but you will have 
to get your entries 
in without delay 


There’s still time to enter. ... 

.... that is, time to enter two of the most important design contests ever 
opened to Canadian engineers and designers. We commend both to your 
attention. 

Take, for instance, the Gray Iron Founders’ Design Contest. The 
rules are simple — there is no entry fee — and the prizes are well 
worth trying for. This Design Contest is an annual competition to stimu- 
late interest in the vast range of design possibilities provided by the versa- 
tile and economical gray and ductile irons. 

This year’s contest closes July 15 . . . but there is still time for you 
to get an entry ready and submit it. Cash prizes totalling $850 will be 
awarded, together with handsome citations. Winners will receive inter- 
national recognition through the trade press. 

It’s easy to enter the contest. Simply select your best gray or ductile 
iron casting design, describe it on an entry blank (obtainable by writing 
to the sponsors, or this magazine) and mail the entry blank and photo- 
graph of the design to the Gray Iron Founders’ Society, National City-East 
Sixth Building, Cleveland 14, Ohio, before July 15. 

Although no Canadians have ever won the major awards in this com- 
petition, there have been some honorable mentions. Since the awards will 
be presented in Toronto this year at the annual conference in October, this 
is the logical time for Canadian engineers to really make an effort to win. 


The second contest in which we want to see plenty of entries is the 
Stainless Steel Design Award, the contest about which we commented 
editorially last month. Coupled with direct action by the industrial design 
associations in Canada, our protests of last month have brought some 
revisions in the terms of reference for the competition. 

This refers, of course, to Category 2, and covers “items of original 
Canadian design (not earlier than 1960) that employ stainless steel and 
which could conceivably be found in a branch bank building.” The jury 
will now consist of an architect (other than the professional adviser), an 
interior decorator, and an industrial designer to be selected by the directors 
of the Association of Canadian Industrial Designers. Prizes in this contest 
will total $2500. 

Whereas it had been the intention of the designers not to enter the 
contest since they considered it to be “unprofessional” as originally con- 
stituted, a letter from the directors of the association dated June 9th and 
addressed to all members of the ACID and APIDO says “Should you 
decide to enter the competition — and we hope you do — give it all you’ve 
got! We want designers to win all the awards.” 

Registration in this design contest closes August 1, with entries due 
by September 25. Details of the competition are available from Prof. 
E. R. Arthur, School of Architecture, University of Toronto. 

So . . . as we said at the beginning . . . there’s still time to enter 
both of these design competitions. But you will have to hurry. 
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any integral parts of Northern Electric’s 

Princess model telephone are made from 
copper and its alloys. The Ringer, for example, 
which permits the subscriber to adjust the loudness 
of the ring, uses copper and brass and the principal 
coil is copper wire. Contact springs and contacts of 
phosphor bronze, have exceptional resilience and 
strength. Other vital components are made of nickel 
silver. 

It is by recommending and producing the right 
metals for specific purposes that Anaconda helps 
perfect countless new developments. That is why 
Anaconda Copper and Copper Alloys have ever- 
increasing use in industry, construction, communi- 
cations and electronics. And that is why they may 
provide the answer to your metal problem. Write 
Anaconda American Brass Limited, New Toronto, 
Ontario. Sales Offices: Quebec City, Montreal, 
Calgary and Vancouver. C-6130 
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ANSWERS 
THE CALL 
OF THE 
“PRINCESS” 
MODEL 
PHONE 


wd Anaconda and Northern Electric products 
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we are as Canadian as the Maple Leaf. 
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LeBLOND lathe obtains super spindle-runout of 
less than .000025” with Timken “00” bearings 























To raise the already great precision of its 15” Dual-Drive 
lathe to a special new high for a customer, LeBlond had 
to meet this requirement: spherocity of the part to be 
turned—a beryllium gyro float assembly—had to be con- 
centric with its two major axes within .0005” total indi- 
cated runout. Diameter of the sphere: 1.8750”. 

To assure this, LeBlond engineers specified Timken 
super-precision “00” tapered roller bearings held to 
.000025” assembled runout for the spindle—one-third 
the normal runout tolerance for these bearings. Timken 
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bearings were also used on the intermediate, back and 
feed shafts of the drive. The assembled spindle runout 
(total indicator reading) was actually less than .000025’. 

Producing super-precision bearings like this is typical 
of Timken Company service. The kind of service that 
developed Timken “00” bearings to meet industry’s needs 
for ever-greater precision. It’s another example of the 
Timken Company’s leadership in tapered roller bearing 
design and manufacture. 





imdustry rolls on 


TIMKEN 


REGISTERED TRADE-MARK 
tapered roller bearings 











Canadian Timken, St. Thomas, 
Ontario, Canada. Division of The 





YOUR BEARING PROBLEMS can often be solved on-the-spot by our graduate engineer 
salesmen. Working with you at the design: stage, they can help you select the 
Timken bearing to meet your special ‘needs, save you time and money. 


Timken Roller Bearing Company. 
Timken bearings manufactured in 
Canada, Australia, Brazil, England, 
France and U.S.A. 
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